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96 South Zuni Casper 
Denver, Colorado 80223 Colorado Spnngs 

Ft. Collins 
Glenwood Springs 
Phoenix 
Rock Springs 
Salt Lake City 
Sari Antonio 

Chen &Associates 
Consulbng Geotechniml Engineers 303/744-7105 

June 25, 1987 

subject: Soil- Survey, 881 Hillside Site, 
Rxky Flats Plant, Golden, Colorado 

Job No. 6 011 87 

Mr, lbmGreengard 
mckd3 International 
mrth I?mrican Space Operations 
mcky mats Plant 
P.0. Box 464 
Golden, Colorado 80402-0474 

Dear Mr. Greengad: 

AS part of the quality assurance, quality control program for the soil- 
gas survey at the Rillside stdy site, blanks and sa@e duplicates here 
collected and analyzed alongside the regular soil-gas SilItples. For &e 
n-s 1 through 120 a t  the 881 Fli31ide area, there were two blanks ard 13 
sets of dugilkate samples taken. results of the blank and duplication 
data are shown on the attached tables. Ihe numbering on these e a  re- 
flects the sequential nmbering starting at  1 and going through 120 at the 881 
Hillside site, nlmaibers above 120 and i n  parenthesis were numbers given by 
the lab to the duplicate wire and should not be confused with identical 
numbering given later t o  samples at other sites. 

The blank samples shoved no sign of contarmna ' tion from either the lab 
No detectable levels of DCE, preparation or the sample handling procedures. 

TCA, CXC, TCE and PCE were f o d  in either of the two blanks. 

sets for DCE, !EA or C!tC show detectable 
ions- Euplicate deviations for PCE ranged fran 0 to 1006 ion counts meragins 
182, Nine of thitteen PCE duplicates. had identical results of 0 or no ions 
detected. Ibplicate deviations for TCE ranged fran 0 to 352 averwirrg 27- 
W v e  of thirteen E E  duplicates had M e n t i f i c a t i o n  values of zero ions de- 
tected- When plotted, the d w l i c a t e  data shown on the data map is aEraged- 

None of the 

It is d i f f i c u l t  to draw any significant conclusions about the duplicate 
due to the small size of the sample set. The results sear to 

indicate sare scatter of values dlen high concentrations are detected- 

* 



c 

Mr. TbmGreengard 
June 25, 1987 
Page 2 

Lf you have any questions on any of the QA/QC data, please give me a 
Call. 

Sincerely, 

am & ASSOCIATES, INc. 

Kit Nielsen 
EhvironmnW Ehgineer 

BY 

Weac 
Rev. By: DRG 
Ehcs . 



ROCKY FLATS SOIL-GAS SURVEY 

HILLSIDE SITE SAMPLE # 1-120 
QA/QC RESULTS 

DUPLICATE SAMPLES 

SAMPLE # DCE TCA CTC TCE PCE 

32 
(130) 

0 
0 

0 
0 

0 
(3 

0 
0 

965 
209 

50 
(119) 

0 
0 

0 
0 

0 
0 

77 
78 

0 
0 

0 
0 

0 
0 

0 
cg 

93 
( 121 1 

0 
0 

0 
0 

0 
0 

Q 
0 

0 
6 

98 
(172) 

0 
0 

Q 0 0 0 
0 0 0 0 

101 0 0 0 0 0 
(123) 0 0 0 0 0 

104 
(124) - 

107 0 0 0 
(125) 0 0 0 

110 0 0 155 
(126) Q Q 0 455 

114 
(127) 

115 
(128) 

0 1,006 0 0 0 
0 0 0 0 0 

0 968 
I C 3  1,271 (129) 0 0 0 3bJL 

116 0 0 0 

(###) DENOTES LAB NUMBERING ON DUPLICATE SAMPLES 



SAMPLE # 

17 

44 

ROCKY FLATS SOIL-GAS SURVEY 

H I L L S I D E  SITE SAMPLE # 1 - 120 
QA/QC RESULTS 

BLANK SAMPLES 

DCE TCA CTC TCE PCE 



96 South Zuni Casper 
Denver. Colorado 80223 Colorado Springs 
303/744-7105 Fort Collins 

Glenwood Springs 
Rock Springs 
Salt Lake City 
San Antonio 

Chen &Associates 
Consulhng Geotschnical Engineers 

~ u l y  22, 1987 

Subject: Soil- Survey, 903 Pad, Mound, Fence 
&ea, Rocky Flats Plant, Golden, 
Colorado 

Job No, 6 011 87 

bfr,  TanGreengard 
Rockwell International 
North * r i m  space +rations 
Rocky Flats Plant 
P.0, Box 464 
Golden, Colorado 80402-0474 

Dear Mr. Greengard: 

As part of t k  quality assurance, quality control program for the soil- 
gas m y  a t  the 903 Pad, Mound and Fence Area study sites, blank and satqle 
duplicates were collected and analyzed alongside the regular soil-gas samples, 
For sanple location numbers 120 through 658 a t  the subject area, there were 
even blanks and 41 duplicate samples taken, 'Ibe results of the blank and 
duplication data are shown on the attached tables, Ihe numbering on these 
sat@- reflects the Sequential numbering staring a t  120 and going through 658 
a t  the subject site. Ilmbers in p a r e s i s  =re n d r s  given by the lab 
to the duplicate e and should not  be confused w i t h  identical numberifis 
given to samples at  other locations, 

The blank samples showed no sign of contamhation frau either the lab 
preparation or the sample handling procedures, No detectable levels of DCE, 
=A, a, TCE 

for either DCE or !EA. Ninetem sets showed no presence of any of 
the five mupour& analyzed. For the 22 duplicate sets of samples in which 
laboratory analysis detected either one or more of the canpods CTCI, TCE or 
FCE, there are a totdl of 40 irdividudl duplicate sets that are caapared for 
the single cQlpounds w i t h i n  the s q l e  sets. The following table suutuarizes 
the deviation in the ion count when the individual duplicate sets are 
canpared- 

of the seven blank samples. 

Nolle of-- 41 



Mr, 7km Greengard 
July 22, 1987 
Page 2 

Deviation Magnitude Ncnnber of  Sets 

0-1 00 
100-200 
200-500 
500-1 000 

1000-5000 
>5000 

4 
8 
d l  
4 
7 
6 

When plutted, the duplicate data shown on the data maps is averaged. 

The amount of  deviation observed i n  the samples generally is related t o  
the magnitude of the campound concentration i n  the samples, The high concen- 
t ra t ion  saraple sets, 10,000 plus, vary at that magnitude. And likewise as the 
concentration decrease t o  lower magnitudes, the varia~ce i n  the duplicates 
appears t o  occur at these magnitudes. 

If you have any questions on any of  the QA/QC data, please give me a 
call. 

Sincerely, 

Kit F. Nielsen 
Environmental Ehgineer 

BY 



ROCKY FLATS SOIL-GAS SURVEY 

903 PAD, MOUND, AND FENCE AREA 
QA/QC RESULTS 

SAMPLE # 120 - 658 

DUPLICATE SAMPLES 

TCA CTC TCE 

0 
408 

107 
322 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

156 
397 

PCE 

0 
0 

176 
306 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

165 
105 

1,856 
2 , 0 4 8  

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

SAMPLE 
NUMBER 

DCE 

120 
(314)  

0 
0 

0 0 
0 0 

iza 
(332)  

0 
0 

0 0 
0 0 

0 0 
0 0 

0 
0 

0 0 
0 0 

153 
(333)  

0 
0 

I] 0 
0 0 

168 
(317)  

0 
0 

0 0 
0 0 

174 
(318)  

0 
0 

0 0 
0 0 

179 0 
(319)  0 

0 406 
0 380 

199 0 
(320)  0 

0 1,843 2 708 
0 I, 738 3 , 2 5 3  

203 - 0 
(321)  0 

214 0 
( 3 2 2 )  0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

568 
850 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

350 
237 

223 
(323)  

0 
0 

220 
( 324 1 

0 
0 

244 
(325  1 

0 
0 

247 
(326 1 

0 
0 



SAMPLE 
NUMBER 

259 
(327 1 

264 
(328  

290 
( 3 2 9 )  

292 
(330  9 

306 
( 3 3 1 )  

320 
( 468 1 

343 
(4719 

358 . 
(472)  

384 
(474)  

406 
(475  1 

414 
( 476 1 

416 
( 477 9 

422 
423 

426 
(478  1 

ROCKY FLATS SOIL-GAS SURVEY 

903 PAD, MOUND, AND FENCE AREA 
QA/QC RESULTS 

SAMPLE # 120 - 6 5 8  

DUPLICATE SAMPLES 

DCE 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

TCA 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

CTC 

8 0 8  
537 

0 
0 

533 
3 , 1 5 6  

594 
1 , 5 3 2  

408 
967 

0 
0 

0 
0 

1 , 7 2 4  
390 

1 , 8 1 1  
2 , 6 3 4  

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

TCE 

23 > 546 
1 7 , 1 5 8  

0 
0 

2 , 1 2 4  
6 , 2 0 1  

196 
847 

0 
0 

0 
0 

863 
a 

7 3 2  
116 

819 
1 , 0 2 4  

0 
0 

196 
337 

389 
326 

754 
1 , 4 8 4  

1 y 008 
1 3 , 6 3 6  

0 
0 

PCE 

3 7 , 7 0 6  
3 2 , 1 0 2  

0 
0 

25 > 094 
7 3 , 0 3 0  

6 580  
1 4 , 7 4 9  

4 , 4 6 6  
9 , 7 7 6  

0 
0 

0 
0 

2 3 ?  564 
5 , 5 4 0  

1 6 , 6 7 9  
2 1 , 8 8 2  

0 
0 

1 2 , 3 1 8  
9 , 5 4 6  

0 
0 

155 
122 

0 
0 

0 
0 



ROCKY FLATS SOIL-GAS SURVEY 
QA/QC RESULTS 

903 PAD, MOUND, AND FENCE AREA 
SAMPLE # 120 - 658 

DUPLICATE SAMPLES 

SAMPLE 
NUMBER 

DCE TCA CTC TCE PCE 

429 
(479) 

0 
0 

0 
0 

754 
803 

0 0 
0 .  0 

458 
459 

0 
0 

0 
0 

0 
0 

0 52,912 
0 2 5 , 2 8 4  

466 
(480) 

0 
0 

0 
0 

0 0 
0 342 

0 
0 

0 
0 

0 
0 

0 
0 

0 760 
0 375 

0 0 0 0 2,950 
0 0 0 0 3,626 

525 0 0 0 
(6521 0 0 0 

537 0 0 0 
( 653 1 0 0 0 

0 0 
0 - 0  

0 
0 

0 
0 

569 0 0 0 0 
0 

0 
0 ( 654 1 0 0 0 ( 654 1 0 0 

572 0 0 
(655) 0 0 
572 

(655) 
0 
0 

0 
0 

0 0 0 
0 0 0 

603 0 0 0 
(656) 0 0 0 

0 
0 

0 
0 

631 
(657) 

0 0 0 
0 0 0 

0 
0 -  

0 
0 

632 
(658 1 

0 0 0 
0 0 0 

0 
0 

0 
0 

(###I LAB NUMBERING OF DUPLICATE SAMPLE 



SAMPLE 
NUMBER 

308 

314 

360 

395 

442 

507 

565 

ROCKY FLATS SOIL-GAS SURVEY 
QA/QC RESULTS 

903 PAD, MOUND, AND FENCE AREA 
SAMPLE # 120 - 658 

FIELD BLANK DATA 

DCE TCA CTC TCE 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

PCE 



96 South Zuni Casper 
Denver, Colorado 80223 Colorado Spnngs 

Fort Collins 
Glenwood Spnngs 

Salt Lake City 
San Antonio 

.. Chen &Associates 
CmsuIbng Geutechnid Engineers 303/744-7105 

b Rock Springs 

August 3, 1987 

Estimated Cost for pdditional Soil-Gas 
Installation points and Slug %sts on 
Bnvirormerrtal Wells 

Subject: 

Job No, 6 011 87 

wll International 
Flats Plant 

North Iknerican Space *rations 
P.0. Box 464 
Golden, Colorado 80402-0464 

Attention: P,M, Back;es, Subcontract Mmhistrator 

Gentlemen: 

C k n  & Associates is pleased to respond to your requisition of July 20, 
1987, requesting 600 additional s o i l q %  sampling points and 40 slug tests, 

Bx? fee for installation, retrieval and analysis of 600 soil-gas sampling 
points for the ampounds ICE, !EA, a4, pcE, and DCE w i l l  be $90.00 per tube 
resulting in a total fee of $27,000. 

’Ihe fee for conducting 40 slug tests and analyzing the data for t r d -  
sivity W i l l  be $9,823, This fee includes labor charges of approximat--ey 
$8,000 for conducting the slug tests, and preparing and producing a letter 
report. Tbe remainder of the fee, approximately $1,800, is for rental of dug 
test equipnent, personal protective equipnent and our environmental sampling 
van. W important assmptions have been made in preparing our cost estimate 
for slug tests, First, the work will be conducted in a &vel C or D pratec- 

8-hour work days, 

If you 
have any questions concerning this cost estimate breakdom, please feel free 
to contact me, 

tive clothing Second, a sufficient n be tested t o  full 

The total estimated fee for the items discussed above is $63,823, 

Sincerely, 

David M, Jubenville, P.E. 
Vice President and Manager 
Waste Managanent Division 

BY 

cEy/eac 
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96 South Zuni Casper 
Denver, Colorado 80223 Colorado Springs 

Ft Collins 
Glenwood Springs 
Phoenix 
Rock Spnngs 
Salt Lake City 
San Antonio 

Chen &Associates 
Consulbng Geotecfinical Engineers 303744-71 05 

September 

subject: R e a l T i m  
Landfill, 
Colorado 

Job No, 6 

mckvell International 
Rocky mats Plant 
mrth herican Space Operations 
P.O. Box 464 
Golden, Colorado 80402-0464 

10, 1987 

Soil-, frocky Flats 
Flats Plant, Golden, 

011 87 

Attention: Mr. Tan Greengard 

As requested, Chen 6r Associates conducted a real time soil-gas survey at 
the Rocky matS landfill on September 1 and 2, 1987. Twenty points e r e  
measured in the landfill for methane and hydrogen sulfide. "he location o f  
those points are shown on Figure 1. 

Methane was analyzed by a Century OVA 128 flame ionization detector in 
Hydrogen sulfide was analyzed by a 

Ihe s~rmary 
AL1 sanple and QA/K Photovac 

If you have any questions or if we may be of  further service, please do 

Photovac 10S50 gas chraMtograph w i t h  a photoionization detector. 
of the analyzed canpounds are shown in Table I. 
10S50 chraaatograans are shown in A t t a e h e n t  1. 

not hesitate t o  contact us. 

Sincerely, 

~ & A s s o c I A T E s ,  m. 

w 
David C. Constant 
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SIBMRY OF HYDROGEN SUIFIDE AND MEZWANE RESULTS 

Soil-Gas 
SampLing Point 

1 

2 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Wation 

N39560 
E20330 

N39380 
E20330 

N39380 
E20150 

N39560 
E20150 

N39740 
E201 50 

N39920 
E20150 

N39740 
El 9970 

N39560 
El 9970 

N393 80 
El 9970 

N39200 
El 9970 

N39470 
E1 9880 

N39650 
El 9880 

N39740 
El 9790 

N39560 
El 9790 

Hydrogen Sulfide 
Value 
(ppm) 

0 

0 

0 

0 

8 

0 

Q 

0 

0 

0 

0 

0 

0 

0 

wthane Value 
(ppn) 

0 

0.2 

0 

0 

0.4 

0 

0 

0 

0 

0 

0 

0 

0 

0 



SIxl’lMARY OF HMXGEN SULFIDE AND MJZEUWE RESUU!s 

Hydrogen Sulfide 
V d u e  ethane Value 

(ppn) 
SOil-Gas 

sampling point Location (PEA 

15 

16 

N39380 
El 9790 

N39920 
E20330 

17 N39740 
E20330 

18 

19 

20 

N39560 
E19610 

N39470 
El 9700 

N39290 
El 9700 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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APPENDIX C 

Tritium Investigation Documents 



. / ’  

f nternal Letter 

Dam November 23, 1981 

TO i-.-**IuI.ddu) 

Rockwell [nternational 

No 

- #. F. Weston/T. C. Greengard Frank J. BIaha - PI utoni um Operations Env- Ccmp I i ance - Bullding 1 1 1  Bldng T452F 
70U 

SUSJECT. RADIOACTIVE SOURCES I N  ROCKY FLATS SANITARY LANDFILL 

IDENTIFICATION OF RADIOACTIVE PROBLEMS I N  LANDFILL 

On September 30, 1973 trltium and strontium were detected at the 

drainage of the Rocky Flats sanitary landf i I I by the Lawrence 

Ltvermore Laboratorles (LLL). Because of this finding, monitoring 

we1 Is (cal led at the time environmental test holes) were instal led 

in the landfilled waste t o  try to identify the sources of tritium 

and stronti urn. 

STRONTIUM STUDY RESULTS 

From September through January of 1973 the results for strontium 

showed large varlatfons In concentration. The LLL sample that had 

been thought to be greatly elevated In strontlum (34 pCl/L) was re- 

evaluated and found t o  be less concentrated (16 pCi/L) but above 

background levels. Background levels are considered to be 

approximately 1 - 2.5 pCi1L for strontium In water, based upon 

water samples taken In that time perlod from Rock Creek. Sanples 

of groundwater/leachate from boreholes In the I andf I I I were 

analyzed for strontium, and only one sample (frcm TH-4) appeared 

elevated In strontium a t  7 pCl/L. All other samples of 

groundwater/leachate had stronti om concentrations of less than 1 

1 



pCf /L. 

stront 

I andl I 

genera 

The detection limits of the method used to analyze for 

Strontium was analyzed in the um at the time was 0.1 pCl/L. 

ponds, drainages, and groundwater intercept system, and 

l y  found at background levels. A table of strontium results 

is attached with strontium results from the landfill ponds in the 

period of 1973 - 1984. The data do not appear to indicate a 

problem with migration of strontium. I 

TRITIUM STUDY RESULTS 

Results for tritium were more consistent. Monitorlng wel i s  were 

installed a number of different times resulting in approximately 57 

wells installed directly in the landfilled waste or directly below 

the saturated waste materlals by the end of the investigation. 

Elevated tritium readings were followed until the source 

had been fairly well Identified. The trit 

near the tritium source were as high water 

46). 

The 

coor d 

tota I 

um concentr at 

as 301,609 p c  

of triti um 

ons in the 

/L at (TH- 

ocation of this trltlum source i s  approximate Rocky Flats 

nates E:20,015; N:39535. The depth of the trltlum source, 

activity, conf iguration, and contai ner, 1 f any, are unknown. 

It was estimated in 1974 that the volume of waste containing the 

tritium source was dumped in approximately 1970. 

The wells nearing the eastern end of the landfill exhibited 

decreasing trltlum concentrations. Seeps of leachate ‘at the 

eastern end of the landflll had trltlum concentrations of 5,000 - 
7,000 pci/L in 1973/1974. 

2 



The current Derlved Concentration Guide (DCG) (based on a DOE 

August 5, 1985 memorandum using DOE dose l im i t  of  0.1 rem/yr to 

members of the publ lc  from a l l  pathways, dose conversion factors  

given in  the memorandum, and intake rates of 2.0 L/dy for water) 

for t r l t lum Is 2,000,000 pCi/L. The current USEPA and Colorado 

standard for  t r i t ium I n  dr lnklng water i s  20,000 pCI/L, the 

proposed EPA drinking water standard (based on a Sept. 30, 1986 

Advanced Notice of Proposed Rulemaking and a r i s k  equal to that  

f r m  a dose rate  of  4 mrern/yrl is 90,000 pCl/L. These c r i t e r i a  

indicate that the leachate that  was found downgradlent of the 

sanitary l andf i l l  never exceeded the drinking water standard. The 

leachate I n  the Immediate area of the t r i t ium source never exceeded 

the DCG. These t r i t ium l eve l s  whlch are found I n  the immediate 

area, of the t r i t ium source do not appear to represent a threat to 

human health or the environment unless  trit lurn i s  found migrating 

out of the I andf i I I. 

‘CORRECTIVE ACTIONS OF 1974 AND MONITOR 

A number of optlons were evaluated i n  

correction of the ident i f ied  problems, 

t r i t ium source. The selected action 

NG RESULTS 

ate 1973 and ear ly  1974 fo r  

including excavation of  the 

was the constructlon of the 

groundwater Intercept system (or the “horseshoe system1’) around the 

landf i l l .  The purpose of  t h l s  system was to i so la te  the t r i t ium 

source frm the surrounding environment, and to”dra1n as much 

groundwater out of  the l a nd f i l l  as possible. Th is  was accomplished 

by the construction of a c lay  wall to prevent the migration of 

3 



J uncontaminated groundwater into the landf I I. This clay wal I 

redirected the groundwater to a perforated pipe for collection. 

This pipe was provided with a slope, and at the eastern limits of 

the expected f i I I the pipe became a sol id wal I sewer pi,pe. There 

were three options, depending on which valves were open, for 

drainage of this intercepted groundwater: to drain the water into a 

western pond, to draln the water into an eastern pond, or to have 

the water daylight below the dam for the eastern pond. The eastern 

pond is the pond that still exists. The western pond was intended 

for the management of leachate or contaminated groundwater. The 

intercepted groundwater was found to not be contaminated with 

tritium in early 1974 (tritium concentrations of 500 - 1,000 pCi/L, 

compared to background val ues of approxlmately 500 pCl/L) e Thls 

water was therefore allowed to daylight below the dam for the . 

eastern pond. Extenslve monitoring of this water continued from 

1974 to 1981 and identified no migration of contaminants. 

The leachate and runoff water collected in the western leachate 

pond was found to contain 1800 - 7922 pCl/L of tritium in 1974. The 

tritl um concentrations. in this pond decreased wl th time (922 - 1365 
pCi/L in 1977 and 490 - 886 pCi/L in 19801. Tab1 e 2, attached, 

contalns the tritlum concentrations found in the western pond. 

The western landfil I pond was removed for expansion of the landfill 

in May/June of 1981. 

The above data indicated that the tritium source was effectively 

separated from the environment and causing no environmental 

degradation beyond the immediate area of the tritium source. 

4 



IMPLICATIONS FOR 1987 AND LANDFILL CLOSURE 

It is suggested that the trltlum source be left in place and that 

I ong-term monitori ng and mal ntenance of the I andf 1 1  I be comml tted 

to in the Closure Plan. These long-term actlvitles at the landfll 1 

would include the construction of a sloped low permeability 

landfill cap, a small leachate collection system, and groundwater 

monitoring activities. 

No benefits can be identified from excavation and dlsposal offsite 

of the trltlum source unless a l l  other potential sources of 

radioactivity and hazardous waste were also removed. This would 

include the excavation of all portions of the landfll I used frcm 

1968 until November 1986. If this were accomplished then the 

landfill could conceivably be closed as a non-RCRA regulated 

The removal of the tritium source would be most effective if all 

potential sources of radioactivity were also removed. The removal 

of all potential sources of radloactlvity frcm the landfill would 

include excavation of large sections of the landflll. The sanitary 

landfill was never intended for disposal of radioactive substances, 

but the criteria for identificatlon of these materials has changed 

through the passage of time. Levels of radioactivity that were 

essentlal ly undetectable In the mld 1970's are now quantifiable 

wtth our tmproved t e c h n o l o g y .  C u r r e n t  l n d t c a t l o n s  are that the 

1000 kg of sanitary sewage S I  udge depos ted in the landfil I from 

5 



/ 
August 1968 through February 1970 would be considered radloactive 

by today's standard, This material and would also require 

excavation in an attempt to rid the landfill of all sources of 

radioactivi ty. These activities would also need to be 

supplemented wfth a leachate colIection system to drain all  

' leachate from the landfil I and treat it since the leachate is also 

After the effort and cost associated with potentially radioactive. 

the above activities, the landfil I portions used from 1970 through 

November 1 905 wou I d st i I I requ i re I ong-term monitor i ng and 

malntenance due to the presence of RCRA defined hazardous wastes. 

These 

probably 

landfill 

rad i oact 

Based on 

ong-term monitoring and maintenance activ9ties would 

regulated 

as they would be for a hazardous waste landfill wlth some 

be no different for a strictly hazardous waste 

ve sources contai ned in it. 

currently avai lable data and information, there appears t o  

be no technical problems for leaving the potential sources of 

radioactivity in place. To date no migration of radfoactfvfty has 

been identified downgradlent or lateral ly from the landfi 1 1 .  This 

indicates that the potential radioactive sources are effectively 

contained in the landfill and that the landfill groundwater 

Intercept system is apparently effective. The degradation of water 

quality within the landfilled waste is typical of landfills and 

should not represent a technical or regulatory problem as long as 

migration of contamina-ted groundwater out of the landfill i s  not 

Identified. The drilling program currently underway wil I identify 

any migration of contaminated groundwater out of the landfill and 

6 



w i l l  help determine the effectiveness of the landfiil groundwater / 
intercept system in redirecting uncontaminated groundwater around 

the landfill. It i s  suggested that during closure activities a 

leachate collection system of modest design be installed in the 

eastern portion of the landfil I to collect leachate for removal and 

treatment. This leachate collection system w i l l  prevent the build- 

up of a leachate head in the landfill that would force leachate out 

of the landfill final cover or cause leachate contamination of 
. '  

. groundwater. 

SUMMARY 

The Colorado Department of Health (CDH) is not currently aware of 

the tritium source in the landfill or of the potentially 

radioactive sewage sludge contained in the landfill. All closure 

activities will be contingent upon CDH's approval. It is suggested 

that all  discusslons and plans submitted to the CDH pursue leaving 

these materials in the landfill and long-term monitoring and 

maintanence. This solution to the landfill closure problem w i l l  

protect human heal th and the env i ronment and shoo 1 d be acceptab I e 

t o  CDH. 

Frank J. Blaha 

cc:Daryl Hornbacher 
AI an Schubert * 

Kirk McKinley 
John Marschal I 
GI I bert Bri I I 
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DWCTION 

On September 20,  1973, tritium was detected at the drainage of the 
Rocky Flats sanitary landfill by the Lawrence Livermore Laboratories.  
Above background concentration: of americium-241 were also detected 
by LLL on the same sample. Subsequent analyses of duplicate samples 
by other agencies confirmed these  analyses. 

A dam was constructed at the eas t  base  of the landfill to contain the 
seepage, and a sampling program was initiated. 

The EPA-Nevada laboratories on October 5, 1973, detected strontium-90 
at the same location. 
EPA-Nevada Laborator ies  and by other agencies. 
of the results of the initial sampling. 

These  results  were  later reconfirmed by the 
Table I is a summary 

On October 11, 1973,  the RFAO, USAEC requested that the seepage 
collected at the Landfill dam b e  analyzed on a daily basis  for  tritium, 
strontium-90( 1, americ ium-241 (by g a m m a  scan) ,  plutonium-239, -240,  
a gamma scan and total long-lived alpha. 
landfill was initiated to determine concentrations of tritium, strontium-90, 
and americium-241 within the landfill and to possibly locate their source. 

0 In addition, coring of  the 

RESULTS 

1, Landfill Pond - W&rc '' 5 
. >  

Only two significant strontium-90 results w e r e  detected at the landfill 
pond. 
November 26 through November 30 ,  1973, and 7.66 pCi / l  for  the week 
of December 10 through December 14, 1973. 

They w e r c  9 . 2 6  pCi / l  on the composite sample f o r  thet7eek of 

Figure  I shows the monthly averages of'daily analysis for tritium in 

The analysis  f o r  plutonium, americium, and total long-lived alpha 
during the period of October 15, 1973 through December 28 ,  1973, 
showed no results above background. (2) 

2 

'the landfill pond f rom September 1 ,  1973, through December 3 1 ,  1973. 

2. Landfill Survey 

Twenty tes t  holes  designated TH-I through TH-20 (Figure  2 )  were  
drilled through the landfill to a depth of  10 feet into the natural soil. 
Slotted plastic  pipe was then placed in the test holes and water  samples 
were  taken. 
Locations for  tritim, strontium-90, plutonium and a gamma scan are 
l isted i n  Table  XI. 

The analytical results  on water  samples from these 



TABLE I 

ANALYSIS O F  NORTH LANDFILL DRAINAGE 

(Sampled 9 / 2 0 / 73) 

241 Date T r i t i m  S 2 O  Am 
Results Received Laboratory ( pCi/%) (pCi/l) @Ci/l)  

9/20/73 LLL 39,000 
S a d  ia 57,900 
LASL 34,900 

10/5/73 E P A  

10/18/73 E P A  

10/3  1 /73 L L L  

11/7/73 w 

11/ 15/73 LLL 

2 5 - 0  

7. 8 

735(y scan) 
935 (wet chem. ) 

0 



i 



0 I 

Test  holes TH-1,  - 3 ,  -4, -5, - 8 ,  and - 1 1  indicated tritium 
concentrations above background. 
samples from the remaining fourteen t e s t  holes showed no 
result above background. 
through TH-34 and TH-45 through TH-55) were d r i l l e d  in 
the.genera1 location o f  the high tri t ium and sampled for 
tritium only. T h e s e  resul ts  are a l so  shown in Table XI. 
Concentrations as high as 301,609 pCi/ l  were  detected i n  
well TH-46. 
tritium concentrations has been completed and tri t ium appears 
to be moving as indicated by decreasing concentrations in TH-46 and 
apparent increasing concentrations in TH-2, -9 ,  - 10,  and 
-12. 

T h e  analyses of water 

An additional 25 tes t  holes (TH-21 

Limited resampling o f  wells  in the a r e a  of high - 
These results are shown in Table  XI. 

Listed in Table IV are the phenol and elemental analyses  (by 
emission spectroscopy) results from the original 20 t e s t  holes.  
Due to insufficient sample, phenol was analyzed at only ten 
locations and elemental  analyses w e r e  run on samples from 
only 18 of  the original test holes.  

54 * a p ~  
trations above background were  detected at all 

locations. “ O Y  Emission spectroscopy detected above background 
concentrations of elements such as Al, Cay Fe, Mg, Na and S i  
at most  locations. 

Because. above background strontium and amer ic ium values w e r e  
detected in  the drainage from the northeast  side o f  the landfill, 
eWo additional wel ls  (TH-2A and TH-2B) w e r e  drilled in the north- 
east section of the landfill and sampled. In addition, the north 
drainage was resampled. 
complete; however, a n  initial g a m m a  scan  (Table V) indicates a 
high americium concentration in well  TH-ZA 

Analyses for  strontium a r e  not yet 

‘. 
CONCLUSIONS AND RECOMMENDATIONS 

Results to date of the sampling and analysis  program suggest that a 
localized tritium source  may exist in the landfill.  
appear to be  in a n  area of the landfill used during 1970. Sufficient data is  
not available to speculate on the nature, origin,  o r  type of  source.  
f rom the north landfill  drainage suggest the possibility o f  the presence  of 
strontium and americium. 
the past pract ice  o f  burying sanitary sewage sludge containing smal l  amounts 
of americium and plutonium in the landfill. 
above background amounts of plutonium and/or  amer ic ium w e r e  not located 
in  some of the landfill  wells.  
explained. 

\ 

T h e  high concentrations 

Results  

The presence  of americium can be  explained by 

‘ 0 
It is somewhat surprising that 

The presence  of strontium cannot yet b e  
The results are inconsistent in that strontium is  sometimes 

J 
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TABLE ILf 

Sample 
Location 

TH- 2 
TH- 2 

TH- 9 
TH-9 

TH- 10 
TH- 10 

TH-12 
TH-12 

TH-46 
TH-46 
TH-46 
TH-46 

TRITIUM CONCI?NTRATION CHANGES 

Date Tritium 
Sampled pCi/l 

11/15/73  
1 / 3 / 7 4  

11/20/73  
1 / 3 / 7 4  

11/20/73 
1 / 3 / 7 4  

11/20/73  
1 / 3 / 7 4  

12 /6 / 73  
1 / 3 / 7 4  
1 /9 /74  
1 /15 /74  

KMDA 
11548 

2134 
2638 

666 
910 

1034 
1695 

301,609 
214 ,199  

208,611 
2 1 1 , 3 7 4  

0 



TABLE TV 

PHENOL CONCENTRATIONS AND 
ELEMENTAH ANALYSIS OF WATER 

FROM ROCKY FEATS LANDFILL 
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TABLE IV 

cc: - 
File 

e 

Sample Descri2tion: 

Sanitary Landfill ssmples 

Sanp1.e I .  D. 

TH- 6 

TH- 8 

TH-17 

TH-14 

Phenol (]*) 

3 

340 . 

27 

150 



cc: - TI-?$. 

3 : t  . 9 .  .-File 
0 

Saxnple Dcscripti.on: 

* 

S a n i t a r y  Landf i l l  samples 

P 

TN- 3 

TH-4 

TfI- 5 

TII- 2 0 

1900 

4 4 0 0  

310 

10 
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A n  
A1 
AS 
B 
En 
Dt 
Bi 
Ct3 
Cd 

. c s  

c u  
B2 
Ge 

I3 
K 
Li 
ue 
Mn 
MO 

Nb 
Ni 
P 
'Pb 
Rb 
Sb 
Si 
Sn 
Sr 
f a  
Te 
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V 
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T A B L E  TV 
Page - 5 -  

cs 
cu 
Ce 

Ce 
$1 g 

Li 
11 g 

Eln 
IAO 

ti a 

N b  
Ni 
P 
Pb 
X b  
Sb 
Si 
Sn 
Sr 
f a  
Tr 
Th 

v AA 

U 
V 
5 
Zn 
Zr 
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CS 
cu 
Fa 
Ce 
ll'g 
K 
Li 
M U 
tln 
Mo 
N U  

N b  
N i 
P 
Pb 
R b  
Sb 
Si 
Sn 
Sr 
T a  - 
AC 

[I 
V 
rf 
Zn 
Zr 
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Tritium in W stern ban 

Month from first analysis 9/73 
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JTERIM REPORT ON CORING AND SAMPLING 
HE ROCKY FLATS LANDFILL 
S-376-74-101 

OCATION AND ELEVATION OF TEST HOLES DRILLED 
0 LOCATE TRITIUM IN PRESENT LANDFILL 

3ocky Flats Plant Coordinates) 
represent estimates taken from map) 

1 No. 

1* 
2* 
3. 

1 
2 
2A 
28 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

34 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

NORTHING 
39559 
39697 
39741 
39666 
39554 
39508 
39580 
39708 
39488 
39548 
39640 
39454 
39516 
39605 
39414 
39471 
39547 
39395 
39441 
39489 
39397 
39408 
39468 
39531 
3951 1 
39588 
39565 
39502 
39527 
39622 
39586 
39637 
39562 
39615 
39527 
39487 
39540 
39532 
39521 
39527 
39539 
39545 
39537.5 
39541 
39535 
39536 

E~STING 
20172 
20214 
20191 
20229 
20218 
20186 
201 12 
20125 
20088 
20015 
20041 
20003 
19924 
19942 
19888 
19835 
19847 
19815 
19750 
19775 
19704 
19654 
196s 
19976 
rn28 
20002 
20063 
20142 
20129 
201 15 
20149 
20177 
20191 
20209 
20228 
20213 
19971 
19984 
19979 
19965 
19984 
19982 
19978 
19988 
19989 
19995 

ELEVATION 
5983.06 
5981.64 
5982.22 
5981.20 
5979.39 
5988.81 
5984.19 
5983.59 
5984.77 
5985.08 
5983.98 
5986.89 
5986.74 
5984.99 
5988.44 
5988.92 
5986.85 
5988.46 
5989.42 
5987.76 
5990.72 
5991.07 
5989.30 
5985.98 
5985.44 
5984.53 
5984.59 
5984.42 
5984.13 
5983.66 
5983.62 
5983.44 
5983.1 8 
5982.08 
5982.6 
5983.62 
5985.97 
5985.42 
5985.89 
5985.59 
5985.40 
5985.55 
5985.70 
5985.28 
5985.40 
5985.17 

55 39550 19994 5985.22 



APPENDIX D 

Borehole Logs for 

Present Landfill Monitoring Wells 
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I 

Proioct: Rocky Flats Plant ILOG OF BORING NO. 4-86 t 
0.10 Drlllod A/24/86 Coordinate. t 

L Boring Mothod b l l m  Sten kger Ground Surf aco Elovatlon 5645 - 
:lev., 
feet. - Ma terlal Doocriotion 

ranitic pebbles; moist. 

.7-1.5*. CLAY: medium 

2 . 7 - 3 . 0 ' .  CLAY: dark 
grayish brovn: iron stains 

3.0-8.01-Sample. 
Recovered 1.7/5.0 ' 4 4 %  - 
3.0-4.0'. CLAY: Same as 
above; moist t o  vet. 

6.3-8.0'. CLAY: dark 
grayish brovn; silty; iron 
stains and trace granitic 
pebbles; moist to wet. 

8.0-10.5*-Sample. 
Recovered 0 . 7 / 2 . 5 ' = 2 8 % .  

a. 0-8.7 a .  CTLAY: dark 
brown; silty; trace 
grading to same granitic 
cobbles; moist. 

10.5-13.01-Sample. 
Recovered 1.3/2.5'=52%. 

11.7-12.2'. CLAY: medium 
to dark brown; some 
granitic pebbles and 
cobbles; sandy to 
gravelly; moist. 

Wet at 12.0'. 

12.2-13.0'. CLAY: medium 
brown to medium gray; 
sandy to gravelly; some 

bles; iron staining; 

en t ation 
I e 01.5 an c a 
3bwd IncN 

20 40 n-n- 

Romarko lagged by: S. Paschke Qiecked by : 
I 

Project No. 

I06w6222 1 Hydro-Search, Inc. I PaQe I of 2 



Proloct: Rocky Flats PLant (LOG OF BORING NO. 4-86 

Data Dr111od 4/21/86 Coordlna tea 
Boring Mothod tbilm Stem Auger Ground Surface Elevation 5645 

Material D 08crio t ion 4 
~~ .- - - - -  

- e  -- --- . - -- - - -  .--- -- - - -  -- -- - .- - - --- .- -- --- - --- - - - .--- - - -  Recovered 2.1/2.5'=842. 

.___ 13.0-14.7'. CLAY: medium _ _ _  gray: some fine to coarse _ _ _  sand and some granitic - - - -  - - - pebbles: iron staining; _ _ _ _  wet. 

--- 14.7-14.9'. CLAY: medium 
gray: some fine to coarse 
sand and granitic pebbles: 

13.0-15.5 l -Sample. ---- --- - - -  -- - - - -  
--- .- - --- -- - --- - - -  ---- - - -  - - -  _--- - - -  - -- - - - -  --- - -- - - -  .-- - - -  _--- - - -  - - -_  - - -  _ _ _ _  iron staining: wet. 

ARAPAHOE FORMATION 

15.5-18.01-SampPe. 
Recovered 2.5/2.5'=100%. 
CLAYSTONE: medium gray; 
slightly sandy: moist. 

1 TOTAL DEPTH: 18.0' 

- 
en t ation 
t e e?s\ anc e 
3bwd Inch) 

20 40 n-rr 

Other 
Teats 

20 40 
1 1 1 1 1  

-.I - 
- 
-.. 

- 

Romarta baed bv: S. Paschke Checked by : .-, . 
1 

Proloct No. 
106p06222 Hydro-Search, Inc. Page 2 qf 2 



Project: Rocky Flats Plant ILOG OF BORING NO. 5-86 

Date Drllled 9/4/86 Coordinate6 
Boring Method i-bllw Stm Auger Ground Surface Elevrtlon 5723 

Depth t f e e t > H  Mat orld Do8 crlp t Ion 

- 4  

VAUEY F I h  ALuNIUn 

0 - 2 . 0  -Sample. 

v / p a y c  4/2) with-vsiy fine- 

I// D-?o-aa subangular: unconsolidate: 

s-q( grained sand: roots and 
grasses: poorly sorted: 

weathered: dry. 

2.0-4.08-Sample. 
Recovered 0.8/2.0'=402. 
GRAVEL: sravish red (10R 
4/2) gravil and sand: . 
quartzite and granite 
pebbles and cobbles: 

UnconsolidaKe: dryrn 
)VI poorly sorted: angular: 

.5-6.08-Sample. 
ecovered 1.5/2.0'=75%. 

-5-5.7'- SAND: dark 
ellowish brown tlOYR 4/21 . .  

'very fine-grained sand 
with some gray quartzite 
pebbles and cobbles; some 
light brown (5- 5/6) 
areas: poorly sorted: sub- 
angular: unconsolidated: 

5 . 7 - 6 . 0 ' -  CLAY: moderate 
yellowish brown (10YR 5/4) 
with several gray 

........... ........... 
quartzite pebbles and 
cobbles: several white 
calcareous laminations: 
strong reaction with HCL: 
dry. 

6.0-8.O8-Samp1c. 
Recovered 2.0/2.0'=100%. 
GRAVEL: several gray 

WE quartzite gravels and 
pebbles in a moderate 

?*:a1 yellowish brow (10YR 5/41 
clay matrix: angular: 

...... 

sorted: weathered; 

- 
'en t atloi 
Re a%{ a nc 
Wows/ Inch 

20 40 m 

Checked by: 

Pro joct No. 
\%Po6222 Hydro-Search, Inc. Page 1 of 2 



ProJoct: Roclcy Flats Plant ILOG OF BORING NO. 
I 

Oat. DrUiod 4/21/86 Coordinate8 
Ground Surf aco Elevation 5723 

9.0 -lO.O'-Sample. 
CLAYSTONE: Dark yellowish 
brown (1OYR 4/2) and 
moderate yellowish brown 
( 1 O Y R  5/4) mottles; poorly 
consolidated: dry. 

10.0-12.01-Sa5ple. 
Recovered 0.9/2.01=452. 
CLAYSTONE: dark yellowish 
brown (1OYR 4/2) with 
abundant moderate 
yellovish brown (1OYR 5/4) 
and light brown (5YR 5/6) 
mottles; no pebbles or 
inclusions; weathered; 
dry. 

12.0-14.01-Samp1e from 
augers. CLAYSTONE: light 
olive gray (5Y 5/2) and 
light brown (5YR 5/6) 
mottled clay: several iron 
stains; dry. 

Pro Joot No. 
lc6m6222 Hydro-Search, Inc. I Page 2 of 2 



0 

i 

a 

Rocky Flats Plant [LOG OF BORING NO. 686 
Project: 

- 

Date Drilled 9/4/86 Coordinates 1J 40588.1 E 23577.5 
Boring Method kbLIow Sten Auger Ground Surface Elevation 5806.10 - 

p e v  
,feel - 

Depth t f e e t I H  Material Oercriotion 

Lo@ by: J. Bergman 

0 

- 
pen tration 
Re 8% t anc B 



I ---* .--- ---- .--- . - - -  --- - 10.0-12.01-Sample. 
Recovered 0.8/2.0'=402. 

- - -- CLAYSTONE: dark yellowish 
brown (1oYR 4/2) with few 
light brown (5YR 5/6) 
mottles; unweathered; dry. 

- - - -  .--- ---- _---  --- 

12.0-14.O'-Sample. 
Recovered 1.6/2.0'=802. 
CLAYSTONE: grayish brown 
(5YR 3/2) with few light 
brown (5- 5/6) mottles; 
homogenous; dry. 

1 TOTAL DE-: 14.0' 

Pro Joct: Rocky Flats Plant LOG OF BORING NO. 6-86 

Data Drlllod 3/ 4 Coordinates N 40588.1 E 23577.5 
Borlng Method b l l m  Stem Auger Ground Surfaco Elevatlon5805.10 

Remark8 bgged by: J. B e r m  

Project No. Hydro-Search, Inc. Page 2 of 2 106po6222 
A 

en t atlon 
t e s?a\ enc e 
3kwd Inch) 

20 40 m 



Material Dorctiotion 

O-2.at-Sample. 
Recovered 1.4/2.0'=70%. 
CLAY: grayish brown (5YR 

. 3/21 with aranitic 
pebbles: poorly sorted: 
subangular to subrounded; 
roots and organics common: 
damp. 

2.0-4.0'-Sample. 
Recovered 0.2/2.o1=10t. 
GRAVEL: granitic pebbles 
in a grayish brown (5- 
3/2) clay matrix: poorly 
sorted; subangular to 
subrounded; few roots; 
unconsdidated; damp. 

4.0-6.0I-Sample. 
Recovered 2.0/2.0'=1001. 

4.0-5.0'. GRAVEL: 
quartzite and granite 
pebbles in a grayish brown 
(5YR 3/2) clay matrix: 
poorly sorted: subangular 
to subrounded: 
unconsolidated: damp. 

5.0-6.O1-Sample. 
CLAYSTONE: light olive 
gray (5Y 5/2) with 
limonite staining and few 
willow roots: very fine- 
grained; damp. 

6.0-8.0'-Sample. 
Recovered 2.3/2.0'=115%. 
CLAYSTONE: light Olive 
gray (5Y 5/2) with dark 
yellowish orange ( l O Y R  
6/6) mottling occurring as 
bands (1/4" laminae) : rare 
silty laminae: becomes 
more silt rich at base: 
rare dusky blue (5PB 3/2) 
swirl ; poorly 
consolidated: damp. 

P r O b C t :  Rocky Flats Plant LOG OF BORING NO. 7-86 

Oat. Drlllod 9/23/86 Coordlnater N 39869.8 E 20892.8 
Boring Mothod Hollow Sten Auger Ground Surf ace Elevatlon 

en t ation 
e a?@$ a nc e 
lbwd IncN 

20 40 m 



Project: Rocky Flats Plant LOG OF BORING NO. 7-86 

Date DrIIIed 9/23/86 Coordinate6 N 39869.8 E 20892.8 

8.0-10.0*-Sample. 
Recovered 2.3/2.0'=115%. 
CLAYSTONE: light olive 
gray (SY 5/2) with dark 
yellowish orange (1OYR 
6/6) mottling occurring as 
bands (1/4" laminae) : 
common black organic 
particles throughout 
sample: sample is swirled 
with natural bedding 
disturbed; limonite (very 
dusky purple 5~ 2/2) to 
50% in lower 1.5'. - -. 

TOT?& DEPTEI: 10.0' 

Bortng Method bllow Stan Auger Qround Surface Elovatlon 



Project: Rocky Flats Plant LOG OF BORING NO. 8-86 
Oat8 Drilled 9/23/86, 10/20/86 - 10/23/86 Coordinates N 39859.2 E 20916.7  
Boring Method Hollow Stem AugerINC Core Ground Surf ace Elevation - 

51ev. 
feet - 

ARAPAHOE FORMATION 

0.9 to 2.0'. CLAYSTONE: 
light olive gray (SY5/2) 
with organics and some 
limonite staining: poorly 
consolidated: damp. 

2.0-4.01-Sample. 
Recovered 2.3/2.0'=115%. 
CLAYSTONE: light olive 
gray ( 5 Y  5/2); silty: 
poorly consolidated: 
weathered : damp. 

4.0-5.0'-Sample. 
Recovered 1.3/1.0'=130%. 
CLAYSTONE: light olive 
gray (5Y 5/2): approxi- 
mately 30-409 limonite: 
poorly consolidated: 
weathered: damp. 

5.0-7.O1-Sample. 
Recovered 2.0/2.0~-100%. 
CLAYSTONE: light olive 
gray (5Y 5/2) containing 
very little limonite: 
limonite percents decrease 
from 5.0 to 6.5' - at 6.5' 
core becomes less limon- 
itic with incipient 
parting; blocky: slightly 
weathered: dry. 

7.0-9.0 '-Sample. 
Recovered 2.0/2.0'-1008. 
CLAYSTONE: light olive 
gray (5Y 5/2) : weathered 
w i t h  30-358 limonite; 
crumbly texture: dry. 

Rematkr : C. Walker & L. P 

Project No. 
\%Po6222 

- 
'en tration 
1 e ais t anc e 
Bbwd IncN 

20 40 nl=r 



ILOG OF BORING NO. &86 
Project: Rocky Flats Plant 

Date Drilled 9/23/86, G 2 0 - 8 6  - 10/23/86 Coordinate8 N 39859.2 E 20916.7 
Boring Method W l W  Sten b g e r / x  core Ground Surface Elevation 

9.0-11.0'-Sample. 
Recovered 2.2/2.0'-1108. 
CLAYSTONE: light olive 
gray (5Y 5/2) with 20-402 
limonite: crumbly from 
9.0-9.3': 9.3-11.0' sample 
is fairly consolidated 
with rare black organics: 
rare incipient parting; 
damp. 

11.0-13.0'-Sample. 
Recovered 2.3/2.0*=1152. 
CLAYSTONE: light olive 
gray (5Y 5/2): up to 502 
limonite: organics up to 
101 with dusky blue (5PB 
3/2) patches and bands: 
damp. 

13.0-15.01-Sample. 
Recovered 2.2/2.0'=1101. 
13.0-13.8'. CLAYSTONE: 
light olive gray (5Y 5/2) : 
up to 502 limonite. 

grayish black e ) :  high 
black organic content with 
discontinuous coal seams 
(up to 1/8" thick); rare 
limonite laminae along 
parting: poorly 
consolidated; slightly 
damp. 

13.8-15-0'. SHALE: 

15.0-17.0'-Sample. 
Recovered 2.3/2.0'=1152. 
CLAYSTONE: grayish black 
to black (N/2 to N/1) 
coaly shale and claystone; 
poorly and irregularly 
developed: poorly 
consolidated: up to 302 
coal: organic percent 
decreases f rom 16.0-17.0' 
to dark gray claystone 
with 0.0-5.0% organics: 

17.0-19.0*-Sample. 
Recovered 2.3/2.0'=115*. 
CLAYSTONE: medium dark 
y a y  (N4): no reaction 
with HCL; poorly 
consolidated: d r y .  

dry. 

Remark8 LO& bv: C. Walker & L. Pivonka 

'en tration 
e 8% t anc e 

Bbwd 20 IncY 40 

rn 



4 

4 

project: Rocky Flats Plant LOG OF BORING NO. a-86 

Date Drilled 9/24/86, 10/20/86 - 10/23/86 Coordinates N 39859.2 E 20916.7 
Soring Method k~lb~ Stan Auger/NC Core Ground Surface Elevation 
I 

Elev 
feet - Material Description 

19.0-21.51-Sample. 
Recovered 0.3/1.5'=202. 
CLAYSTONE: medium dark 
gray (N 4/0); unwea- 
thered: some fine silt: 
vet. 

21.5-26.51-Sample. 
Recovered 3.8/5.0'=76%. 
CLAYSTONE: medium dark 
gray (N 4/01: unwea- 
thered; greasy; vet. 

26.5-31.5'-Sampla. 
Recovered 5.0/5.0~=1000. 
SANDY CLAYST0NE:medium 
dark gray (N 4/0); 8oma 
very fine grained sand: 
trace of organic carbon- 
aceous plant fossils; 
trace grayish orange 
(lOYR 7/4) concretions 
(0.2-2.0 cm in diameter) ; 
V* 

31.5-36.5'-Sample. 
Recovered 5.0/5.0t=1002. 
CLAYSTONE: medium gray 
(N 5/01 to black (N l/O); 
greasy; organic rich 
layers; vet. 

36.5-41.5i-Smple. 
Recovered 4.5/5.Oi=9O%. 
SILTY CLAYSTONE: medium 
dark gray (N 4/0) : 
blocky; some oilt; vet. 

41.5-46.5l -Sample. 
Recovered 2.0/5.01=402. 
CLAYSTONE: dark gray 
(N 3/0); blocky, greasy; 
trace carbonaceous plant 
fossils; vet. 

46.5-51.5'-Sample. 
Recovered 5.0/S.O1=1008 
SILTY CLAYSTONE: dark 
gray (N 3/0); blocky; 
some silt; trace 
carbonaceous plant 
fossils; vet. 

Togged by: C. Walker 6 L. Pivonka 

en tration 

3bws/Foot) 
2 0  4 0  

*5(18 t ante 

m 

rlrl 



Material Descriotion 

51.5-53. S'-Sample. 
Recovered 2.0/2.01=100%. 
SILTY CLAYSTONE: same as 
abova: vet. 

53.5-55.5l-Sample. 
Recovered 2.0/2.01=100%. 
CLAYEY SANDSTONE: medium 
gray (N 5/O) ; fine- 
grained sandstone; vet. 

55.5-56.51-Sample. 
Recovered 1.0/1.0~=1002 
CLAYSTONE: grayish black 
(N 2/0) : organic-rich; 
blocky; vet. 

56.5-59.51-Sample. 
Recovered 2.4/3 .01=a08.  
CLAYSTONE: same as above: 
vet. 

59.5-61.5l- Sample. 
Recovered 2.0/2.01=1002. 
SILTY SANDSTONE : medium 
gray (N 5/O); silty: 
fine-grained sandstone; 
some carbonaceous plant 
fossils; vet. 

61.5-63.51- sample. 
Recovered 2.0/2 .01=1002.  
SILTY SANDSTONE: medium 
gray (N 4 / 0 ) ;  silty, 
fine-grained; quartzose: 
wet. 

63.5-66.5 -Sample. 
Recovered 3.0/3.01'100%. 
SILTY CLAYSTONE: dark 
gray (N 3 / 0 ) ;  blocky; 
some ailt; vet. 

66.5-71.5 * - Sample. 
Recovered 3.5/5.0'=70% 
SILTY CLAYSTONE: same a s  
above; vet. 

TOTAL DEPTH: 7 1 . 5 '  

RING NO. 8-86 

Boring Method IkJlck Stem her/% Core Ground Surface Elevation 
Other 

&@At Tests 
20 4 0  

1 1 1 1 1  - - - - - - 
.I - 
3 

I - 
.II - - - 
- - 
- 
-I - 
- - - - - 
- - 
- 
d - - - - - - 
L 

- 
- 

Remarks 

Project No. 

bgged by: C. Walker 6 L. Pivonka 

106po6222 Hydro-Search, Inc. Page 4 of4 

tnetration 
ssistance 
bws/Foot) 
20 40 l l - r -  



ProJect: Rocky Flats Plant LOG OF BORING NO. 9-86 

Oat. Drilled 9/24/86, 1011 186, 10/2/86 Coordinates N 39246.2 E 19382.2 - 
en t ation 
e s?A anc e 
3bWd Inch) 

20 40 
11TI 



Pr oloct: Rocky Flats Plant  

Data Drlllod 9/24/86, 1011 /86, 10/2/86 Coordinate8 N 39246.2 E 19382.2 
Boring Method Hollow Stem Ground Surface Elevation 

Other 
Material Dercr iption Depth 

7/2) silt; unconsolidated; 

22.0-27.01-cuttings. 
CLAYSTONE: light olive 
brown (5Y 5/6) and light 
olive gray (5Y 5/2) : 
plastic; damp. 

gray (5Y 5/2) clayey 

32.0-33.0 -Cuttings. 
CLAYSTONE: light olive 
gray (5Y 5/21 : Well 

33.0-35.O1-Cuttings. 
CLAYSTONE: olive gray (5Y 
3/2); laminated; semi- 
plastic; damp. 

37.0-42.01-Sample. 
Recovered 0.0/5.01-Ol. 

en t ation 

B b w d  IncW 
20 40 

I *8?81 anc * 

I T 7 - r  



Project: lLoG OF BORING NO. 9-86 
Rocky Flats Plant 

Remark8 

42.0-47.01-S~p18. 
Recovered 2.9/5.0'=58%. 
CLAYSTONE: yellowish gray 
(5Y 7/2) : mottled with 
dark yellowish orange 
(1OYR 6/6) stains: trace 
silt; carbonaceous 
material throughout: 
subvertical fracture at 
2 . 6 ' ;  core lined with 
limonite; moderately soft: 
damp. 

47.0-51.S1-Sample. 
Recovered 0.0/4.51=0%. 

51.5-56.5'-Sample. 
Recovered 0.7/5.0'=14%. 
RQD 0.7/0.7'=100%. 
CLAYSTONE: yellowish gray 
(5Y 7/2) : mottled with 
dark yellowish orange 
(1OYR 6/6) stains; trace 
silt; carbonaceous 
material throughout: 
subvertical fracture at 
2.6': core lined with 
limonite; moderately soft; 
damp. 

56.5-58.5I-Sample. 
Recovered 1.9/2.0'=95%. 
RQD 0.5/1.9 ==2 6%. 
CLAYSTONE: dark gray (N 
3); some silt; subvertical 
to vertical fractures 
filled with dark yellowish 
orange (10YR 6/6) limonite 
stain: ironstone 
concretion at bottom of 
core: firm; damp. 

58.5-60.5'-Sample. 
Recovered 1.2/2.0'=60%. 
RQD 0.6/ 1.2 '=50%. 
CLAYSTONE: dark gray (N 
3); some silt: subvertical 
to vertical fractures 
filled with dark yellovish 
orange (1OYR 6/6) limonite 
stain; firm; damp. 



Boring Method casing Driver; I-b1lm Sten Ground Surfaco Elevation Auger, NC Core 
I Other 

Rem8rkr 

M8teri.l Dercription 
I 

60.5-65.5'-Sample. 
Recovered 2.6/5.0'=522. 
RQD 2.6/2.6'=1002. 

----I ---- CLAYSTONE: dark gray (N 
3); silty; very fine- 
grained sand bed at 62.0'; 
hard: slightly calcareouS; 

---- _---- ---- ----- ---- - - - - -  ---- - - - - -  ---- ---- - ---- --- =,--- --- organic wood fragments 
'---I throughout; firm; damp. ---- ---- --- 

65.5-69.0f-Sample. 
Recovered 2.6/3.5'=742. 
RQD 0.8/2.6'=31%. 
CLAYSTONE: dark gray (N 
3); silty; firm; damp. 

69.0-74.O8-Sample. 
Recovered 3.0/5.0=60%. 
RQD 1.7/3.0'=57%. 
CLAYSTONE: dark gray (N 
3); silty; organic wood 
fragments throughout; 
grades downward to dark 
greenish gray (56 4/1) 
siltstone with very fine- 
grained sand laminations; 
firm; damp. 

74.0-79.0'-Sample. 
Recovered 1.7/5.0'=341. 
RQD 0.5/1.7'==292. 
CLAYSTONE: dark gray (N 
3) to dark greenish gray 
(5GY 4/1) : interbedded 
silty claystone and 
claystone; beds are 0.2' 
thick; firm damp. 

en t ation 
I e anc e 
3 b w d  Inch) 

20 40 rrn- 

Logged by: T. k q h y  Checked by: 

Project No. 
106Po6222 I Hydro-Search, Inc. Page 4 of  8 



Pro joct: Rocky Flats Plant lLOG OF BORING NO. 9-86 
I 

Date Dr111.d 9/24/86, 10 './86, 10/2/86 Coordlnater N 39246.2 E 19382.2 - 
Elev. 
feet - 

79.0-84.01-Sample. 
Recovered 3.3/5.0'=66%. 
RQD 2.6/3.3'=79t. 
CLAYSTONE: dark gray (N 
3) to dark greenish gray 
(5GY 4/1) : trace of very 
fine-grained sand: silty: 
woody organics: occasional 
vertical fracture vith 
slickensides: firm: dmp. 

Recovered 4.2/5.0 * 4 4  t . ---- --  -- --- - _ _ _ _  84.0-89.0 *-Sample. --- - 3 _ _ _ _  1 RQD 1.2/4.2'=29%. -- - - f CLAYSTONE: dark gray (N 3) 
I---- to medium dark gray (N 4 ) :  
I----: --- silty; layers of brownish ----- gray (5YR 4/1) silt; 

---- ---- ---- --- --- ---- ---- --- ---- - - - -  ----- ---- ----- -_ - -  occasional concretions: 
hard: slightly calcareous: 

throughout: firm: damp. 
- - - Z organic wood fragments 

94.0-99.0t-Sample. 
Recovered 4.1/5.01==822. 
RQD 2.4/4.11=47%. 
SILTSTONE: dark gray (N 
3) to medium dark gray (N 
4): clayey; trace very 
fine-grained sand: very 
carbonaceous with woody 
fragments; slightly 
calcareous bed in upper 
section: very firm: damp. 

Lo& by: T. Nrrhy 

Boring Method 

en t ation 

3 b w d  IncN 
20 40 

I * dd .nc * 

nl-r 



Pr 0 joct: Rocky Flats Plant LOG OF BORING NO. 9-86 

Data DrIIIod 9/24/86, 10/1/86, 10/2/86 Coordinator N 39246.2 E 19382.2 - 
Elev. 
feet - 

99.0-104.0~-Sample. 
Recovered 4.1/5.0'=822. 
RQD 1.0/4.1'-24%. 
SILTSTOHE: dark gray (N 
3) to medium dark gray (N 
4): clayey: trace very 
fine-grained sand: common 
concretions of pinkish 
gray (5YR 8/1) materials: 
very carbonaceous vith 
woody fragments; slightly 
calcareous bed in upper 
section: laminations of 
siltstone with less clay; 
rip-ups: convoluted 
bedding; very f b u ;  damp. 

104.0-109.0'-Sample. 
Recovered 3.2/5.0'=64%. 
RQD 2.0/3.2'=62%. 
SILTSTONE: dark gray (N 
3) to medium dark gray (N 
4): clayey: trace very 
fine-grained sand: common 
concretions of pinkish 
gray (5YR 8/1) materials; 
very carbonaceous vith 
woody fragments: slightly 
calcareous bed in upper 
section: laminations of 
siltstone with less clay: 
rip-ups: convoluted 
bedding: very firm: damp. 

109.0-114.0~-Sample. 
Recovered 2.2/5.0'=44%. 
RQD 0/2.2'=0%. SILTSTONE: 
dark gray (N 3) to medium 
dark gray (N 4): clayey: 
trace very fine-grained 
sand: common concretions 
of pinkish gray (5YR 8 / l )  
materials: very 
carbonaceous with woody 
fragments: non-calcarous 
rip-ups: convoluted 
bedding; very firm: damp. 

114.0-119.0'-Sample. 
Recovered 4.6/5.0'=922. 
RQD 3.4/ 4.6 ~ 7 4 2 .  
SILTSTONE: dark gray (N 
3): clayey: abundant 
carbonaceous material to 
114.5': greenish gray (SG 
6/1): trace very fine- 
grained: firm to hard; 
damn. 

aemarkr by: T. Fk*Y 

'en t ation 
3 e s?sI anc e 
B b w d  lncN 

20 40 rrrr 



- 
Elev. 
feet - 

Proloct: Rocky Flats Plant LOG OF BORING NO. 9-86 

Data DrIIIed 9/24/86, 10/1/86, 10/2/86 Coordlnates N 39246.2 E 19382.2 
Borlng Method hi% Driver; ~ l l m  Stan around Surface Elevatlon 

k v r :  NC Core 
1 Other 

Tests 

119.0-124.0'-Sample. 
Recovered 4.6/5.0'=922. 
RQD 0.6/4.6'=132. 

- 
sorted: firm to hard: 

122.0-124.0'. SANDSTONE: 
greenish gray (5G 6/1) : 
fine- to very fine- 
grained: silty: finely 
bedded: some carbonaceous 
material: moderately 
sorted: soft: wet, 

124.0-129.0'-Sample. 
Recovered 4.5/5.0'=90%. 
RQD 0/4.5'=0%. SANDSTONE: 
medium gray ( N  4) : fine- 
to medium-grained silty 
sandstone: cross- bedded: 
carbonaceous laminations: 
sandstone alternates with 
sandy siltstone and clayey 
siltstone - 0.5' thick: 
moderately sorted: soft to 
moderately firm: wet. 

129.0-134.0'-Sample. 
Recovered 2.5/5.0'=50%. 
RQD 1.3/2.5'=52%. 
SANDSTONE: medium gray ( N  
4): fine- to medium- 
grained: crossbedding: 
convoluted beds: well 
sorted: firm to hard:damp. 

134.0-139.0'-Sample. 
Recovered 3.9/5.0'=788. 
RQD 2.2/3.9'=56%. 
134.0-136.1'. SANDSTONE: 
medium gray (N 4): fine- 
to medium-grained sand: 
convoluted beds: trace 
sand: well sorted: firm ta 
hard: damp. 

136.1-139.0'. SANDSTONE: 
medium gray (N 4): very 
fine-grained: silty: 
convoluted: cross-bedding: 
banded with carbonaceous 
laminations: moderately 

Romarkr bgged by: T. Wqhy 



Project: Rocky Flats Plant ILOG OF BORING NO. 9-86 
a 

Coordinate8 N 39246.2 E 19382.2 
Boring Method ' 

4 Material Dercriotion 

139.0-144.0*-Sample. 
Recovered 3.9/5.0'=78%. 

D 2.9/3.9'=74%. 
NE: medium dark (N 

-I TOTAL DEPTH: 149.2' 

'en tration 
3 e 8% t anc e 
Blows/ Jnchl 

20 40 rT7-r 



Rocky Flats Plant LOG OF BORING NO. 10-86 Project: 

Date Drllled 9/24/86 Coordinates N 39223.9 E 19400.6 
I 

e Boring Method Casing driver Ground Surface Elevation 

Material Description Depth 

ROCXY FLATS ALLUVIUM 

O.O-lO.O'-Cuttings. 
GRAVEL: granitic pebbles 
and cobbles; fines less 
than 1.02; poorly sorted: 
unconsolidated; dry. 

Den tratior 
Re 8% t a nc 8 
:8bwUIncq 

20 40 -n-n= 



-- I 1 Project: Rodcy Flats Plant (LOG OF BORING NO. 
I - 

Date DrIIIod 9/24/86 Coordlnate8 N 39223.9 E 19400.6 

Mat erld 0 08 ctip t ion d 
I 

ARAP?iHOE FOR24ATION 

23.0-24.01-Cuttings. 
SILTSTONE: light olive 
brown (5Y 5/6) sandy 
siltstone: well sorted; 
damp to moist. 

- 
24.o-t7.o'-Cuttings. 
CLAYSTONE: light olive 
gray (5Y 5/21 and light 
olive brown (SY 5/61 
claystone: damp. --- 

I TOTAL DEPTH: 27.0' 

Boring Method Casing driver around Surface Elevation 
Fen tratior 
? 0 *T* t anc B 



e 

0 

Pro Joct: Rocky Flats Plant [LOG OF BORING NO. 45-86 

Oat. 0rIJI.d 10/2/86 Coordlnatoa N 37396.4 E 16363.1 

- 
Elev 
feel - 

around Surf aco Elovation 6 0 3  5 - 0 0  ' 

Ben t ation 

Bow./ IncN 
20 40 

s 0 *?at rnc * 

=rrrr 



bcky Flats Plant ILOG OF BORING NO. 41-86 Projoct: 

Borlng Method Casing Driver around 8urfaco Elevation 

: T. Gulliver 



0 

e 

ProJoct: Rocky Flats Plant  LOG OF BORING NO. 45-86 

0.10 DrIJIod 10/2/86 Coordlnrt~s N 37396.4 E 16363.1 

4 Material Description 

43.o-47.O1-Cuttings. 
GRAVEL: moderate brown 
( i o n  414) : 20-302 sand 
and silt; poorly sorted; 
unconsolidated: wet. 

ARAPAHOE FORMATION 

47.O-55.O1-Cuttings. 
SILTSTONE: light olive 
brown (5Y 5/6) : vel1 
sorted: damp. 

TOTAL DEPTH: 55.0' I 

Boring Mothod Casing Driver around Surfaco €lavation 

Romark8 beeed bv: T. Gulliver 

'en t atlon 
es?d anc e 

B b w d  lnchl 
20 40 n7-r 



WELL 45-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or CWRDS: ELEVATION: GROUND LEVEL 6035-00' 
N 37396.4 E 16363.1 TOPOF CASING 6036*97' 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 48.20' 
BOREHOLE DIAMETER 5 5/8" 

Hole: 57.00' 

DRILLER Brothers Dr i l l i n p  Co. 
15865 W. 5th Avenue. 

(Subcontracted Arrow Drilling. Tan Hi&) 
RIG Casing. Advancer 
BIT(S) Down hole hamner 

DRILLING FLUID 

SURFACE CASING 5" x 4.5' Stpel W/ lock& 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPHYSICAL LOG - 
CPSING STRING(S): C=CASING S=SCREEN 

0.03' 2.99' Cl - 
2.99' - 48.20' SI - - -- - -- 
- -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 
CASING: C I  2'' I.D. Sch. 5 tw 316. s t a i p  

less steel,  threaded and flush 
iointed. 

SCREEN: S I  2" I.D. Sch. 5 tyDe 316 stain- 
less steel. threaded and flush 
iointed. 0.010" wire wrap screen 
0.25' welded bottan cap. 

CENTRALIZERS 3X stainless steel 
43.47' - 44.70' 

CONSTRUCTION TIME LOG: 
STAAT 

WIWT 

Fa- river 

TASK 
7 

DRILL1 NG : 1986 

-- -- - 
GEOPHYS. LOGGING: L - 
CASING: 

2'' stainless I 10/3 I 0950 

I-I- 
FILTER PtACEMPn 

C E  M EFlTl NG: 

CEVELCPMENT: 

OTHER: 
Bentonite 

FINISH - 
I 

R a E T l M g  
1 986 I 
10/2 1515 I 

10/3 1600 
10/3 1620 -- 

10/3 09% 
10/3 1605 
-- -- =I= 
-- 

WELL DEVELOPMENT 

See Well Developnt Sunnary Sheet 

COMMENTS: 

No water encountered during drilling. 

Top of  stainless steel casing: 1.97'  

CONSULTING HYDROLOGISTS-GEOLOGISTS 

' "Z. 



L O G  
O F  

B O R E H O L E  

.- 
- 15 -- 

L o c a t i o n  Jockv F l a t s  Plant: Landfill Area B o r o h o l o ,  W o l l  No. 40-87 
C o o r d l n r t o r  N 40 158.03 E 21727.76 Ground S u r r r c o  E l o v a t l o n  m 3 . 6 9 ’  
T o t a l  D o p t h  13.0’ w a t o r  L O V O I  E n c o u n t o r o d  None 

Dri l l ing C o m p a n y  Bovles Bros. D r i l l o r  R. Sharp 

Oat. DfIII.d AP 8 .  1987 H Ip or T . t  t 

Drl l l lng M o t h o d  u w  Stom byper D r l l l l n g  Flu ld  None 
Logged BY J. Bergman 

0 
S t a t i c  3.30’ (41 11/88) 

C h o c k 0 4  Dy 
aOOlOgi8t s i t .  Y.a.*or 

CEARP Y ~ r a g o r  

- 

6.2-7.5’: CLAYSTONE: moderate yellowish 
brown (10 YR 5/4); few pale brown (5 

strongly effervesces in HC1; organic rich; 

7.5’); weathered; damp. 

9 

- .. YR 5/21 mottles; abundant caliche; 

- - --  sandy (patches of sand throughout 6.5- 

-- -- e-  

- -- -- 
-. .. -- 

C o m m o n t r  

/ I I I / 

e 

* O  L i t h o l o g i c  D o r c r i p t l o n  

c I I I 

0 - 
T O P S O I L  

0.0-2.0’ SAMPLE. 
Recovered 0.6/2.0’ = 30%. 
TOP SOIL: dark yellowish brown (10 YR 
4/2); clayey; abundant roots and grasses; 
few moderate brown (5 YR 4/4) col- 
orations; 2 gray quartzite pebbles; moist. 

VALLEY FILL 5 - 
2.0-4.0’ SAMPLE. 
Recovered 0.0/2.0’ = 0%. 
No recovery due  to rocks. Rock sound 
stopped a t  approximately 6’. 

10 

4.0-8.0’ SAMPLE. 
Recovered 3.5/4.0’ = 88%. 
4.0-6.2’: GRAVEL AND CLAY: moderate 
yellowish brown (10 YR 5/4) clay; abun- 
dant  gray quartzite pebbles and cobbles; 
angular, unsorted. 

3ampl . r  Col loct .4  or / 0th. f  t o r t s  Corlormoc)  

IINri background-0.2. 
0 V A ba c k gr ou nd=l 5. 
No readings above 
background. 



C h e e k 0 4  By 
SIte Y r n r s o r  

C ommontr  

Lithologic 0 r r c r l p t l o n  

-1 
Srmplor  Collocto4 or 

O t h e r  T o r t 8  Cer lormod / 

I t  

Recovered 3.01 2.5' = 12W0. 
CLAYSTONE: grayish brown (5 Y R  3/2); 
abundant light brown (5 Y R  5/6) mottles 
and FeO concretions; abundant black or- 
ganic fragments; sandy patches yellowish 
gray (5 Y 7/2) very fine-grained; 
weathered; silty; abundant caliche; moist. 

Recovered 3.2/2.5' = 124%. 
CLAYSTONE: dark yellowish brown (IO 
YR 6/2); sandy; few dark yellowish 
orange (10 Y R  6/6) mottles at 11.5'; 
abundant black organic fragments in top 
0.5'; decrease in sand content to less than 
20% over 12.0-13.0'; weathered; damp. 

TOTAL DEPTH 13.0'. 

i 



LOG 
OF 

B O R E H O L E  

, o c i t i o n  Rocky F l a t s  P l a n t ;  Landfill Area ~ o r o h o i o /  w 011 N O .  41-87BR 
C o o r d i n a t o r  N 40133.61 E 21725.75 G r o u n d  S u r f r e 0  E l o v a t l O n  5882 .78' 
T o t a l  D o p t h  110.00' W i t o r  L o v o l  E n c o u n t o r o d  

Or llllng C o m p a n y  B o v l e s  Bros .  Dr111.r R. Sharp/  P .  Bushkovski  
D i t 0  Drillod 87 H o l e o r  ' P . r t /  K- Parker 
D r l l l i n g  Y o l h  

Lo99.d BY J. Berema n: K.D. Holliway C h o c k e d  B Y  

s t a t i c  41.83' (4/11/88) 

~ r i l l i n 9  ~ l u i d  0.0'-17.0' None: 17.0'-110.0' em Auger 

Water 
G O O l O g l 8 t  SIto Maniaor 

CIACI? Yara@or 
Comment, S u r f a c e  c a s i n g  set June 9 .  1987 t o  17.0 feet bv J. Be- 

S a m p l o r  C0llect.d or 
hor  T o r t 8  ? o r f o r n o d  Lithologic Dorcriptlon 

5 - 

10 - 

20 - 

VA VI 

9-2.0' SAMPLK - 
Recovered 1.3/2.0' = 65%. 
CLAY: dusky brown (5 YR 2/2) abundant 
roots and grasses; abundant gray quartzite 
pebbles and cobbles; trace light brown (5 
YR 5/6) stains; damp to moist. 

2.0-4.0' SAMPLE, . Recovered 2.0/2.0' = 100%. 
CLAY: pale yellowish brown (10 YR 6/2); - abundant gray quartzite pebbles and cob- 
bles; caliche in last 2"; trace light brown - (5 YR 6/4) mottles; moist. 

- 4.0-7.0' SAMPLE, 
Recovered 3.013.0' = 100%. 
4.0-4.5': CLAY: pale brown (5 YR 5/2); 
abundant light brown (5 YR 5/6) mottles; 
quartzite gravels; some caliche; damp. 

ARAPAHOE FORMATION 

4.5-7.0': CLAYSTONE: pale brown (5 YR 
5/2); no cobbles; abundant light brown (5 
YR 5/6) mottles; abundant organics; 
damp. 

7.0-9.5' SAMPLE. 
Recovered 2 -5 /23  = 100%. 
CLAYSTONE: pale brown (5 YR 5/2); 
abundant light brown (5 YR 5/6) mottles; 

abundant organics and FeO concretions; 
silty in bottom 0.5'; slightly damp. 

consolidated; weathered; some caliche; 

HNu background = 
0.2. 
OVA background = 
15. 
No readings above 
background. 

- _ _ _  1 - 0  8 



LOG 
O F  

BOREHOLE 

Locat io6 1 Area B o r o h o l o / W o i l  No.  Ct7 - 87RR (rnn’t.1 . 
Coordinato8 Ground S u r f a c o  Elovat ion 

Total  D o p t h  W i t o r  L o v o l  E n t o u n t o r o d  

Drilllng Company DrIIIor 

D i t .  DriIIod Ho lpor  

Drilling Yothod  Drl l i ing Fluid 

Loggod By 

Stat ic  

C h o c k 0 4  BY 
Ooologlst S l to  Managor  

C L A R P  Manasor 
Commonts 

35 - 

40 - 

I 

9,5-IIZ.O’SAMPLE, 
7 ’  Recovered 2.4/2.5’ = 96%. 

CLAYSTONE: pale yellowish brown (10 
7’ YR 6/2); few dark yellowish orange (10 

YR 6/6) mottles; organic-rich; silty layer 
@ 1 1.0’; few fractures; weathered; damp. 

Recovered 2.8/2,5’ = 115%. ’’ 12.0-12.2 same as above. 
12.2-14.5’: CLAYSTONE: moderate olive ’- brown (5 Y 4/4); no mottles; few or- 

.- ganics; consolidated; unweathered; ’ slightly damp. 
’ 14.5- 17.0’ SAMPLE, 
7. Recovered 3.7/2.5’ = 148%. 

CLAYSTONE: same as above but silty. 

7’ J 2.0- 14.5’ S A W L L  

I’ 
15.7-1 8.5’ SAMPLE 

9 -  Recovered 1.3’ rubber plug. 

7 ’  18.5-21.5’ SAMPLE., 
Recovered 0.6/3.0 = 20%. 

7- CLAYSTONE: light olive gray (5 Y 5/2); 
trace silt; trace very fine-grained sand; ’- trace iron staining in small fractures; in- 
durated; weathered; damp. 

I -  21.5-25.0’ SAMPLE.. 
Recovered 3.0/3.5’ = 86%. 
CLAYSTONE: same as above, but more 
fractures; dark yellowish orange (10 YR 

;- 6/6) staining in fractures; damp. 

T 

Sampior  C o l l o t t o d  or 
Othor T O 8 1 8  Portormod / 
20.85-30.50’: Packer 
Test Interval # 8. 

22.85-32.50’: Packer 
Test Interval # 7, 
failed. 

32.50-42.1 5’: Packer 
Test Interval # 6. 



L O G  
OF 

BOREHOLE 

Boroho lo /Wol i  N o .  41 - 87RR ( r n n ’ t . )  Location- 

Coordinatos Ground Surtaco Elovat ion 

T o t a l  Depth W a t o r  L o v o l  Encountorod  

Dill l ing Company Dr i l lor  

0.10 Drli iod H0lp.r 

Drllling Mothod Dr i l l ing  F lu id  

Ro- P u :  J a n  dfihl Area 

Stat ic  

Chock04  B y  
S i t0  Managor 

C E A R ?  Yanagof  
Commont8 

2 8.5’ SAMPLE, 
Recovered 2.15/3.5 = 6 1.5%. 
25.0-25.8’. CLAYSTONE: same as above. 
25-8-27.15’: CLAYSTONE: dusky yellow- 
ish brown (10 YR 2/2); unweathered; in- 
durated; trace very fine-grained sand; 
trace dark yellowish orange (10 YR 6/6) 
iron staining; slightly damp. 

28.5-32.5’ SAMPLE. 
Recovered 0.7/4.0’ = 18%. 
CLAYSTONE: olive black (5 Y 2/1); same 
as above; damp. 

32.5-35.0’ SAMPLE, 
Recovered 5.2/2.5 - 208%. 
SANDSTONE: olive black (5 Y 2/1); very 
f ine-grained; well sorted; consolidated; 
indurated; possible plant fossils from 
33.5-35.0’; some clay and silt; slightly t damp. 

0-38.5’ SAMPLE, 
Recovered 3.2/3.5 = 91%. 
SANDSTONE: olive black (5 Y 2/1); 3.5- 
4.0 0 and finer-grained; fairly well 
sorted; consolidated; trace clay; some silt; 
possible plant fossils and imprints; io slightly damp. 

Lithologic  Doscr ipt lon 

4 

38.5-43.0’ SAMPLE, 
Recovered 4.3/4.5’ = 96%. 
SANDSTONE: same as above, but less 
clay and fewer possible fossils. 

I 

S.mpl.8 Col10ct.d O f  / 0 t hor t o r  ts ?or formod 

4 1.55-5 1.20’: Packer 
Test Interval 9 5. 

53.05-62.70’: Packer 
Test Interval 9 4. 



L O G  
O F  

BOREHOLE 

L 0 c at Ion‘ Roc dfill Area Boroholo /Wol l  No. 41-87BR (COn’t.) 

Coordinator  Ground Surfaco Elovat ion 

Total  Dopth Wator  L o v o l  Encountorod  

Drlillng Company Drl i lor 

0.10 Drll lod Holpor  

Dill l ing Yothod Drl l l lng Fluid 

Logsod  By  

Stat ic  

Chockod  B y  
Goologist S l to  Manasor  

CEARC Yanamar 

Cornmonts 

/ 

43.0-47 5 SA MPLE, .. Recovered 1.9/4.5’ = 4296. 
43.0-44.1’: SANDSTONE: same as above, -- but increased clay. 
44.1-44.9’ SANDSTONE: light gray (N -- 7/0) to trace olive black (5 Y 2/1); 3.5-4.0 
phi to very fine-grained; fracture with -- black slightly glossy organics at 44.5’. 

-- 47.5-50.5 ’ SAMPLE 

-- 
-- 

Recovered 1.9/3.0’: 63%. 
SANDSTONE: olive black (5 Y 2/1); 3.4- 
4.0 0 and smaller; few organics; trace 
clay; slightly damp. 

20.5-53.0’ SAMPLE, -- Recovered 2 5 / 2 3  = 100%. 
SANDSTONE: olive black (5 Y 2/1); some 

.- clay; some silt; becoming claystone with 
silt and sand. from 51.2-52.3’ and 52.4- 

.. 53.0’; damp. 

-- 33.0-57.0’ SAMPLE, 
Recovered 3.2/4.0’ = 80%. 

trace very f ine-grained sand; dry. 
-- CLAYSTONE: medium dark gray (N 4/0); 

- 
$7.0-6 1 .O’ SAMPLE, -- 

I _  RQD = 0/4.0 = 0%. _ _  durated; trace silt; damp. 

Recovered 0.9/4.0’ = 23%. 

CLAYSTONE: dark gray (N 3/0); in- 

Sampi.8 Co l loctod  or / Othor  T o r t 8  Corform.4 

62.70-72.35,: Packer 
Test Interval # 3. 

72.35-82.00’: Packer 
Test Interval R 2. 

n 0 



LOG 
OF 

BOREHOLE - 

L o c a t i o 6  Rockv Flats P l a n t :  L a n d f i l l  Area B o r o h o l o / W o l l  N o .  41-87BR (can't.) 
Coord iqator  Ground Sur faco E lovat ion  

Tota l  Dopth W a t o r  L o v o i  Encountorod  

Stat ic  
Drilling Company D r i l l o r  

Dato Drillod Ho lpor  

Drilling Yothod Dri l l ing F lu id  

Loggod  By 
Gooiogiat 

Chockod  By  
t i t .  Manamor 

C E A R C  Manamor 
Cornmonta 

85 - 

ma 

95 - 

100 - 

6 1 .O-63.0 ’ SAMPLE, .. Recovered 5.0/2.0’ = 250%. 
RQD = 4.48/5.0 = 89.6%. .- CLAYSTONE: medium dark gray (N 4/01 
to dark gray (N 3/0); trace silt; upper 3’ .- mottled; damp. 

). 63.0-67.0’ SAMPLE, 
Recovered 4.0/4.0 = 100%. 
RQD = 3.07/4.0 = 76.8%. 
63.0-64.7’: CLAYSTONE: dark gray (N 
3/0) to dusky yellowish brown (10 YR 
2/2): very fine-grained; trace silt; some 
plant leaf and stem fossils; damp. 
64.7-67.0’: SANDSTONE: medium gray (N -. 
5/0) to medium dark gray (N 4/0); sand -- grades from very fine to 3.5-3.0 phi  to 
2.5-2.0 phi prominent at 66.50 to 67.0’; - -  subangular to subrounded; fairly well 
sorted; some organics present to 66.50’, .. then decreasing; some to no clays; damp 
to slightly moist. 

-. 

-. 
67.0-7 1 .O’ SAMPLE, -- 

-- 
Recovered 4.0/4.0 = 100%. 
RQD = 3.61/4.0 = 90.25%. 
67.0-68.35’: SANDSTONE: medium light 
gray (N 6/0); 2.0-3.0 phi; subrounded to 
subangular; fairly well sorted; trace clay; _ _  some silt; damp to slightly moist. 
68.35-68.85’: SANDSTONE: same as above _ _  but olive black (5 Y 2/1); 3.5-4.0 phi some 
clay; some silt; lens of clay and plant or- _ _  ganics (fossils) from 68.35-68.45’; damp. 
68.85-70.25’: SANDSTONE: same as above; _ _  moist. 

Sampios Co l loctod  or / Othor  T o r t s  Por tornod  

82.0-9 1.65’: Packer 
Test Interval w 1. 



L O G  
O F  

BOREHOLE 

Location- &&v Flats P b t :  Lan dfill Area 
Coordinator  Ground Surtaco Elovation 

Total Dopth W a t o r  L o v o l  Encountorod  

Boroholo /Wol l  No .  41-87BR (con’t*) 0 
Static 

Drilling Company Drl l lor 

Dato Dril lod Holpor  

Drilling Mothod Dr l l l lng  Fluid 
Loggod B y  

Gooiogist 

CEARC Manasor  

Commonts 

e 

Lithologic  D o r c r i p t l o n  
Samplos Co l loctod  or 

O t h o r  t o r t s  Cor lo rmod / 
70.25-7 1.0’: SANDSTONE: olive black (5 Y 
2/1) to medium dark gray ( N  4/01: some 
organics; clay; 3.5-4.0 phi and very fine- 
grained. It r -- 7 1 .O-73 5’ SAMPLE, 
Recovered 0.0/2.5 = 0%. 

-- 73.5-75.0’ SAMPLE, 
Recovered 2.3/1.5’ = 153%. -. RQD = 1.6/2.3 = 69.56%. 
CLAYSTONE A N D  SANDSTONE: -- medium dark gray (N 5/0) to dark gray 
(N 3/0); very fine-grained sand; occa- - -  sional fossils (plant leaves and stems); 
some silt; damp. 

I ’ SAMPLE, 
+ 

75.0-79.0 
Recovered 3.3/4.0’ = 82.5%. 
RQD = 2.4/3.3’ = 72.7%. 
CLAYSTONE: medium dark gray (N 5/0) 
to olive black ( 5  Y 2/1); very fine- 
grained sand; occasional fossils (plant _ _  leaves and stems), also a marine fossil at 
76.0’; damp. 

79.0-82 .O’ SAMPLE, 

RQD = 2.20/3.0 = 73.3%. 

-- 

-II 

.. Recovered 3.0/3.0’ = 100%. 

-- 79.0-79.6’: CLAYSTONE: same as above; 
damp. 
79.6-82.0’: SANDSTONE; medium dark 
gray (N 5/0) to dark gray (N 3/0); trace -- clay; small lenses o f  claystone; sand 2.5- 
2.0 phi; fairly well sorted; damp. 

c . Q  



L O G  
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B O R E H O L E  

i l - 8 7 B R  (con’t.) L o c a t i o n  Rockv F l a t s  Plan- * n d f ’  1 Area B o r o h o l o ,  W ol l  N o .  

C o o r d in a-t s G r o u n d  S u r f a c o  E l o v s t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  
0 

s t a t i c  

Drl l l lng  C o m p a n y  D r l l l o r  

D a t ~  Drl l lod H o l p o r  

D r i l l i n g  Y o t h o d  D r l l l l n g  F l u l d  

L o g g o d  By 
Goologlr t  

Commontr  

/ 

L i t h o l o Q l e  O o s e r l p t i o n  

-I‘ I 

+ 

82.0-86.0 ’ SAMPLE, 
Recovered 4.0/4.0’ = 100%. 
R Q D  = 4.0/4.0’ = 100%. 
SANDSTONE: same as above except less 
clay; subangular to subrounded sand; oc- 
casional organics (plant fossils) through- 
out; damp to slightly moist. I 
86.0-90.0’ SAMPLE, 

R Q D  = 4.0/4.01 = 100%. 

-- 
Recovered 4.0/4.0’ = 100%. 

SANDSTONE: medium dark gray (N 5/01 
.- to dark gray (N 3/0); 1.0-2.0 phi (fine to 

very fine); fair ly well sorted, subrounded, 
.- mostly quartzose, trace feldspathic; occa- 

sional fossils (plant leaves and stems); _- damp to slightly moist. 

- 90.0-94.0’ SAMPLE, 
Recovered 3.56/4.0’ = 90%. 
R Q D  3.3/3.6 = 91.67%. 
SANDSTONE: same as above; damp to 

-- 
- slightly moist. -- 

94.0-98.0 ’ SAMPLE, -- Recovered 4,414.0 = 110%. 
R Q D  = 4.2414.4 = 96.36%. 

AND SILTSTONE: same as above but 

96.5-98.0 SANDSTONE: same as above, 

.- 94.0-96.5’: CLAYSTONE, SANDSTONE 

-- very fine-grained sand; damp. 

-- except f he-grained; damp. 

t 

S a m p l o s  C o l l o c t o d  or / O t h o r  t o r t s  C o r f o r m o d  

. 



L O G  
O F  

B O R E H O L E  

* -  

L o e a t l o n  Rockv F l a t s  Plant : Landfill Area B o r . h o l 0 ,  W e l l  N o ,  ir1-87B3 (can't*) 
C O O r d i n ~ t o r  G r o u n d  S u r r r c o  E l o v a t i o n  

T o t a l  D o p t h  W a t o r  L o r o l  E n c o u n t o r o d  

S t 8 t l C  

Drilling Company D r i l l o r  

D a t o  Dri I Iod H0lp.r  

Drilllng M o t h o d  Drl l l lng  f l u i d  

98.0-102.0’ SAMPLE 
Recovered 3.0/4.0’ = 75%. 
RQD = 2.97/3.0 = 99%. 
98.0-101.R SANDSTONE: same as above; 
damp. 
101.0-102.0’: CLAYSTONE, SANDSTONE, 

.-SILTSTONE: medium dark gray (N 5/0); 
very f ine-grained sand; damp. -- 
102.0- 106.0’ SAMPLE, 

RQD = 4.0/5.0’ = 80%. 

SILTSTONE: medium dark gray (N 5/0) 
-r to olive black (5 Y 211); very fine- 

.. Recovered 5.0/4.0’ = 125%. 

-- 102.0-106.0” CLAYSTONE, SANDSTONE, 

Commontr  

/ I I 

i 

i 

grained sand. 

106.0- 1 10.0’ SAMPLE, 
Recovered 4.4/4.0’ = 110%. 
RQD = 1.3 1/4.4’ = 42.05%. 
CLAYSTONE, SANDSTONE, 
STONE: same as above, damp. 

t 

i 
TOTAL DEPTH: 110.0’. 

SILT- 

S a m p l o r  C o l l o c t o d  or / O t h o r  T o r t 8  ? o r f o r m o d  
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L O C 8 t l O n  Rockv Flats P l a n t ;  L a n d f i l l  Area l o r o h o l o  W o l l  No. 42-87 
~ o o r d ~ n . t o r  N 40355.10 E 22430.99  G r o u n d  S u r f r c o  E l o v r t l O n  585 4 . 0 5 ’  
t o t a l  D o p t h  12.40’ W r t o r  L o v o l  E n c o u n t o r o d  2 . 0 ’  

0 
s t 8 t i C  1.67’ ( 4 1 1  11’8 8) 

Drilling ComPanY Bovles Bros. ~ r i i i o r  R. Sharp 
D i t .  Drillod June 10. 1987 T. Merritt 
Orilllng Yothod Hollow Stem Auger D r l l l l n g  F lu id  None 
Loggod By J.B. Bergman’ C h o c k 0 4  By 

aoologlrt  $It0 M 8 R 8 * O f  

C E A R ?  Urmaeor 

Commontr 

- 0  

5 - 

- 10 

0.0-2.0’ SAMPLE, 
Recovered 0.5/2.0’ = 25%. 
TOP SOIL: dark yellowish brown (IO YR 
4/2); clay rich; abundant roots and 
grasses; large gray quartzite cobbles and 
pebbles; moist. 

VALLEY FILL ALLUVIUM 

2.0-4.0’ SAMPLE. 
Recovered 0.9/2.0’ = 45%. 
CLAY: same as above; no vegetation; wet. 

4.0-7.4’ SAMPLE. 
Recovered 2.9/3.4 = 85%. 
4.0-6.1’: CLAY A N D  GRAVEL: grayish 
orange pink (5 YR 7/2); abundant 
quartzite, granite, and schistose gravel, 
pebbles, and cobbles; unsorted; angular; 
wet. 

ARAPAHOE FORMATION 

6.1-6.9’: CLAYSTONE: moderate yellowish 
brown (10 YR 5/4); trace grayish brown 
(5 YR 3/21 stains; trace organics; damp. 

7.4-9.9’ SA MPL E. 
Recovered 2.5/2.5 = 100%. 
CLAYSTONE: olive gray (5  YR 3/2); 
abundant moderate brown (5 YR 4/4) 
mottles; trace organics; consolidated; -I I !  damp. 

3rrnplor Col loeto4 or 
O t h o r  Tor t8  C o r f o r m o d  / 

MNu background = 

No readings a b o v e  
background.  

0.6-0.4. 



L O G  
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BOREHOLE  

L o c a t i o n  Rocky Flats Plant; Landfill Area ~ o r o h o i o  w o t i  NO.  42-87 
C o o r d l n r t o r  N 40355.10 E 22430.99  G r o u n d  S u r f r e o  E l o v r t l o n  5854 .05 '  
t o t a l  D o p t k  12 .40 '  W a t o r  L o v o l  E n t o u n t o r o d  2 . 0 '  

S ta t ic  1.67' ( 4 / 1 1 i R A )  
Orllllng C o m p a n y  B o V u ,  Dr l t ie r  R. Sharp 
D a t e  Or l l led  June 10. 1987 H e l p e r  T. Merritt 
Drllllng Yethod Holl ow Stem Auner D r i l t l n s  F I U I ~  None 

Ll thologlc  D e r c r l p t l o n  

-1 
9.9-12.4' SAMPLE 
Recovered 2.512.5' = 100%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 12.40' t 

Sampler Col lec ted  or 
Other Te8t8 Cotformed / 
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LOC8t lOn Rockv F l a t s  Plant; Landfill Area Boroho lo  W o l l  N o .  - 
C o o r d i n e t o r  N 39257.05 E 19431.75 G r o u n d  S U r f i C O  E l o v a t i o n  5995.10’ 
T o t a l  D o p t k  32.0’ W i t o r  L o v o l  E n c o u n t o r o d  None 

Orl l l ing  C o m p a n y  Bovles B r o s .  0r i11.r  T. High 
0.10 DrIIIod November 17. 1987 H0lp.r B .  Keenev 
Dri l l ing  Y o t h o d  Hollow S t e m  Auger Drlll lsg F l u i d  

Lo9Q.d BY R. Treat C h o c k o d  B Y  

0 
S t a t i c  7 . 2 0 ’  (4/11/88) 

Goologlrt  a l t o  Yanaaar  

C I A R ?  Yaaasor 
Commontr  

Sampler C o l l o c t o d  or / O t h o r  to r t r  ? o r f o r m o d  

0.0-2.09 SAMPLE. 
Recovered 1.2/2.0’ = 60%. 
0.0-0.25’: TOP SOIL: dusky brown (5 YR 
2/2) silty sand (3.0-2.5 0); numerous roots; 
scattered gravel; weakly cemented; moist. 

ROCKY FLATS ALLUVIUM 

0.25-1.20’: GRAVEL AND CLAYEY 
SAND: moderate brown (5 YR 4/4) to 
light brown (5 YR 5/6) and moderate 
reddish brown (10 R 4/6); moderately 
cemented; gravel, 4.50 mm and as small as 
0.55 mm; subrounded and rounded and 
subangular; noted cobbles; sand ranges 

2.0-4.0’ SAMPLE, 
Recovered 0.3/2.0’ = 15%. 
SAND AND GRAVEL: light brown (5 YR 
6/4) and light brown (5 YR 5/6) to mod- 
erate brown (5 Y R  4/4); rounded, sub- 
rounded, and subangular; well sorted, 0.50 
mm to 5.0 mm with scattered cobbles: 
moderately cemented to weakly cemented: 

4.0-7.0’ SAMPLE. 
Recovered 0.4/3.0 = 13%. 
SAND AND GRAVEL: pale yellowish 
brown (10 YR 6/2) to light brown (5 YR 
6/41; several cobbles; soils appearing a: 
above; light moist. 

HNu background=O.O. 
OVA background = 
0.0. 
Ludlum background 
= 0. 

17.0-19.5’: Readings 
on core: HNu: 112; 
OVA: 2.1. 

P ’ a g o  1 o r 4  



LOG 
OF 

B O R E H O L E .  

Locatlbri Rockv Flats Plant: Landfill Area Borohoio /Woi l  No.  58-87 (COn’t.) 

Coordin8tor  Ground Surf8co Elov8tiOn 

Total Dopth W i t o r  Lovo i  E n t o u n t o r o d  

Drilling Company Dr i l lo r  

D8t. DrillOd ttolpor 

Drilling Yothod Dril l ing Fluid 

St8tiC 

Loggod By 
G.ol0gi.t 

Chock04 B Y  
sit. Yan8g.r 

CLARC Yaramor 
C ommontr 

I 

7.0-9.5 * SAMPI& 
Recovered 0.2i2.5 = 8%. 
GRAVEL: one subangular, quartzite 
gravel. 

- 

9.5 - 1 2.0’ S AMP L E I . Recovered 0.012.5 = 0%. 

- noted i n  previous runs. 

- 12.0-14.5’ SAMPJ.E, 
Recovered 0.2i2.5 = 8%. - CLAYEY SAND AND GRAVEL: l i g h t  
brown (5 Y R  614) to (5 Y R  516); fine- 

/ ”  
grained sand (2.5-2.0 0) weakly cemented; 
poorly sorted; subangular and subrounded 

Cuttings iudicate sand aud gravel as 

- gravel; moist. - 
14.5-17.0’ SAMPLE, 

.) Recovered 0.412.5’ = 16%. 
CLAYEY SAND AND GRAVEL: moder- -- ate brown (5 Y R  614) to light brown (5 
Y R  516); poorly sorted sand; fine-grained -- (2.5-2.0 0) w i t h  small gravel and scat- 
tered, large (5.25 mm) cobbles; weakly to -- moderately cemented; moist. 

.- 17.0-19.5’ SAMPLE. 
Recovered 1.412.5 = 56%. 
CLAYEY SAND: varying brown as stated _ _  above; slightly clayey; weakly cemented; 
poorly sorted; fine- to medium-grained _ _  sands and gravel (ranging from 0.75 to 25 
mm); subrounded; rounded with few _ _  subangular. 

S8mpIos Col loetod or 
Othor T o r t .  Corformocl / 

27.5-29.5’: Readings 
on core: HNu: 5.5; 
OVA: 0.0. 

2 9.5 - 3 2 .O ’: R e a d i 11 gs 
i n  augers: HNu: 105; 
OVA: 50. 
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*. 

--  

L o c r t m n  Rockv Flats P l a n t :  Landfill Area B o r o h o l o / W o I I  No. 58-87 (con’t.) 
C 0 ordln 8t .a Ground  Sur f8co  E lov r t lOn  

Tot81 D ~ p t h  W i t o r  L o v o l  E n c o u n t o r o d  
0 

s t 8 t l C  

Drllllng Company D r l l l o r  

o r t o  DrIIIod H0lp.f 

Orllllng Yothod D r l l l l n ~  Fluld 

A R A P A H O E  FORMATION 

22.0-24.5’ SAMPLE, 
Recovered 0.012.5 = 0%. 
Cuttings indicate weathered sandy clay- 
stone with gray and brown fine-grained 
sand. 

m 

24.5-27.0’ SAMPLE. 
Recovered 0.012.5 = 0%. 

-- 27.0-27.5’ SAMPLE, 
Center bit drill . 

m 

27.5-29.5’ SAMPLE. 
Recovered 2.012.0 = 100%. 

._ SANDY CLAYSTONE: dark yellowish or- 
ange (10 YR 616) to moderate yellowish 
brown (10 YR 514)  and light gray (N 
7 / 0 ) :  f ine-grained sand (3.0-2.5 0): low to 

=- medium plastic: massive; severely oxide 
( F e )  stained; moist. 

L o g g o d  By 
O.ologlrt 

/ 
Lithologic 0orcr lp t lon  

t I +  

f 
t 

19.5-22.0 ’ S A M P L E  
Recovered 1.512.5’ = 60%. 
19.5-20.5’: SAND AND G R A V E L :  light 

’ brown ( 5  YR 516) to moderate yellowish 
brown ( 1 0  YR 514); poorly sorted sand 

’ (2.0-2.5 0) to (0.5-0.0 0) with gravel 
ranging 0.75 mm to 2.75 mm; subrounded; 
rounded: weakly cemented; moist. 

, 20.5-21.0’: S A N D Y  CLAY: light brown ( 5  
YR 614);  few scattered gravel; fine- and 

, medium-grained sands; low plastic; moist. 

t - t 



LOG 
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B O R E H O L E  

L o c r t b n  Rockv Flats P l a n t :  Landfill Area B o r o h o l o /  W o l l  N o .  58-87 (con’t.) 
C o o r d l n a t o r  G r o u n d  S u r f a c o  E l o v 8 t l O n  

T o t a l  D o p t h  W a t o r  L o v o l  E n t o u n t o r o d  

Orl l l lng C o m p a n y  D r l l l o r  

D8tO Drlllod H o l p o r  

Orl l l lng  M o t h o d  Dr l l l lng Fluld 

L o g s o d  D y  Clroetod DY 

s t 8 t l C  

Qoologlrt t l t o  Yanager 

C I A R ?  manager 
Commonta 

~~ 

r n p l o a  Collocto4 or 
Lithologic D o r c r l p t i o r  

/ / 

i 

32.0’ SAMPLE,  
Recovered 2.512.5 = 100%. 
CLAYEY SANDSTONE: light gray (N 
7 / 0 )  to medium light gray (N 6/0); 
slightly to moderately oxide (Fe) stained; 
massive: low plastic: weakly to moder- 
ately cemented; f ine-grained sand (2.5-2.0 
0); moist. 

T O T A L  D E P T H  32.0’. 



LOG 
OF 

B O R E H O L E .  

0 Location R R  Area Borohoio /Woi i  N o .  59-87 
COOrdin8tOS * 39257.06 E 19431.75  Ground Sur faco Elovation 5992.90’  

Total Dopth 76.0’ W a t o r  L o v o i  Eneountorod None 
Static 15 . o s  (4111m3 I 

Drilling Company Bovles Bros. DrIIIor R. Sharp 
D.10 Driilod November 20, 1987 ~~i~~~ T. Merritt 
Drilllng Yothod Hollow Stem Auger Dri l l ing  F lu id  None 
Lo9906 BY J. Bacchus C h o c k o l  B Y  

O.ol0glrt sit.  Y.na**r 

CLARC Yanaaer 
Commantr 

/ 
Lithologic Doscr lpt ion 

‘ROCKY FLATS ALLUVIUM 

0-2.0’ SAMPLE, 
Recovered 1.4/2.0’ = 70%. 
CLAY dark yellowish brown (10 YR 
4/2), large angular quartzite clasts, 
coarse-grained sand; pockets of caliche; 
moist. 

2.0-4.0’ SAMPLE, 
Recovered 1.1/2.0’ = 55%. 
CLAY: same as above except wood in the 
shoe. 

4.0-5.0’ SAMPLE. 
Recovered 0.4/1.0 = 40%. 
WOOD: dusky brown (5 YR 2/2); frayed. 

5 .O-8.0’ SAMPLE, 
Recovered 0.0/3.0’ = 0%. 

8.0- 10.5’ SAMPL E‘ 
Recovered 1.3/2.5 = 52%. 

Samplor Col loctod or / Othor T o r t s   ort tor marl 

HNu background - 
2.0-3.0. 
OVA background = 
1.8. 

9.0-2.0’: Readings on 
core: HNu: 1.6; OVA: 
40.0; Ludlum: 0. 

2.0-4.0’: Readings on 
core: HNu: 1.5; OVA: 
20.0; Ludlum: 0. 

4.0-5.0’: Readings on 
core: HNu: 1.3; OVA: 
0; Ludlum: 0. 

8.0- 10.5’: Readings on 
core: OVA: 29.0; 
Ludlum: 0. 

8.0-9.3’: Readings in 
augers: OVA: off 
scale. 

10.5-1 1.8’: Readings 
on core: OVA: 1.2; 
Lud1um:O. 

10.5- 1 1.8’: Readings 
in augers: OVA off 
scale. 

12.8- 14.9’: Readings 
on core: OVA: 40; 
Ludlum: 0. 



L O G  
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0 

0 

Loeat ioh Rockv Fla ts  P l a n t :  Land f i l l  Area B o r o h o i o /  Woll N o .  - 7 ( c o n ’ t . )  
C o o r d i n a t o r  Ground Surf8co E l o v a t i o n  

T o t a l  Dopth Wator  L o v o i  E n c o u n t o r o d  

S t a t i c  

Drilling Company Dri l lor  

D a t ~  Drillod H o i p o r  

Drilling Mothod Drill ing Fluid 

L o g g e d  By  C h o c k o d  B Y  
Geologist  Sit. Manasor  

C E A R C  Maramor 

Commonts 

Samples C o l l o c t o d  or  
L i t h o l o g i c  D o s c r i p t i o n  hor t o s t s  C o r f o r m o d  

J2.8-15.3’ SAMPLE, - Recovered 2.1/2.5’ = 84%. 
12.8-13.0’: SAND: light olive gray (5 Y - 5/2), large rounded pebbles, moist. 
13.0-14.9’: SAND: light brown (5 YR 5/6); - coarse-grained; mottled with pale yellow- 
ish orange (10 YR 8/6) immature sand, - high amount of k-feldspar and large an- - gular quartz, small angular cobbles of 
quartzite, some clay; moist. 

7 
15.3-17.8’ SAMPL - -- -. Recovered 1.8/2.:: 72%. c] I [  - 

I .  I SAND: same as above. 
& 

17.8-20.5’ SAMPLE, -- Recovered 1.8/2.5’ = 72%. 
SAND; same as above. - 

ARAPAHOE FORMATION . 
20.5-23.0’ SAMPLE, 
Recovered 3.5/2.5’ = 140%. 
CLAYSTONE: light olive gray (5 Y 5/2) 
mottled with dark yellowish orange (10 

-- 
-- YR 6/6); sandy; blocky structure. 

m 23.0-25.5’ SAMPLE, 
Recovered 2.8/2.5’ = 112%. -- CLAYSTONE: same as above. 

-- TOTAL DEPTH: 26.0’. 

15.3-17.8’: Readings 
on core: OVA: 13; 
Ludlum: 2. 

17.8-20.5’: Readings 
on core: OVA: 1.8; 
Ludlum: 5. 

20.5-23.0’: Readings 
on core: OVA: 6.8; 
Ludlum: 0. 

23.0-25.5’: Readings 
on core: OVA: 3.8; 
Ludlum: 0. 
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L o c a t i o n  Rockv Flats Plant: Landfill Area 

T o t a l  0 0 p t h  17 .O’ 
C O O r d i n b t o r  N 39951.63 E 19938.52 

B o r o h o l o ,  Wo11 No .  60-87 
G r o u n d  S u r t r e o  E lov r t i on  5984.03’ 
W i t o r  L o v o l  E n c o u n t o r o d  19.3’ 

S t 8 t i C  8 .30 ’  ( 4 / 1  1/88) 
0r111or T. Hi& 
H o l p o r  4 
Ori l l lng Fluid None 

C h o c k o d  B y  
1110 Managor 

C E A R C  Maragor 
C ommontr  

POCKY FLATS ALLUVIUM 
HNu background = 

OVA background = 
0.0-2.5’ SAMPLE, 
Recovered 1.211.5’ = 48%. 

cobble size, angular, subangular, and sub- 
rounded; weakly cemented; moist. 

2.5-4.0’ Center bit drill. 

4.0-7.0’ SAMPLE. 
Recovered 0.413.0’ = 13%. 

cemented, moist. 

7.0-9.5’ SAMPLE, 
Recovered O.Ot2.5’ = 100%. 
Cuttings indicate same materials as above. 

9.5-10.5’ SAMPLE, 
Recovered O.6l1.0’ = 60%. 
SAND AND GRAVEL:  light brown (5 YR 
6/4) to moderate brown (5  YR 4/41 with  
angular and subangular gravel; range 0.25 
rum to 2.75 mm with well sorted sand 
(,2.5-2.0 0) to (0.5-1.0 0); slightly clayey; 
weakly cemented; moist. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  Rocky Flats Plant: Landfill Area B o r o h o l r /  W o l I  N o .  60-87 (cont’d.) 
C O O f d i n 8 t . 8  G r o u n d  S u r f J c o  E l O v r t i O I l  

T o t a l  D o p t k  W a t o r  L e v o 1  E n c o u n t o r r d  
* 

s t a t i c  

Dr l l l ing Company  D r I I I o r  

Oat. Dr l l lod  H o l p o r  

Dri l l lng Y o t h o d  D r l l l l n g  Flutd 
Losgod  By C h o c k o d  B y  

6 O O l O s l 8 t  a l t o  Yanagor  

C t A R ?  Manasor 
C ommonte 

20 

- 25 

- 30 

- 
35 

40 - 

L l t h o l o g l c  D o 8 c r l p t l o n  

I 

SAND AND G R A V E L :  same as above. 

12.0-14.5’ SAMPLE, 
Recovered 1.212.5 = 48%. 
SAND AND G R A V E L :  moderate brown 
(5 Y R  4/4) to pale yellowish brown (10 
Y R  612) and light brown (5 Y R  6 /4 ) ;  well 
sorted sand: poorly sorted gravel with 
0.25 mm to 3.25 mm; slightly clayey; 
weakly cemented; very moist at 12.5’ to 

14.5-17.0’ SAMPLE. 
Recovered 0.412.5’ = 16%. 
SAND AND G R A V E L :  same as above. 

17.0-19.5’ SAMPLE. 
Recovered 2.512.5’ = 100%. 
17.0-18.6’: C L A Y E Y  SAND: moderate 
yellowish brown (10  Y R  514)  to light 
gray ( N  7 / 0 ) ;  sand range (3.0-2.5 8) some 

Sarnp lor  C o l l o c t o d  or 
O t h o r  t o r t 8  ? o r l o r m o d  

m: Readings in 
augers: HNu = 3.2; 
O V A  = 9.5. 

coarser-grained,; low plastic; moderately 
cemented; moist. 
18.6-19.5’: SAND: light brown (5 YR 5/6) 
f ine to coarse-grained; slightly clayey; 
ranging (2.5-2.0 0 to 0.5-1.0 0) with some 
small size scattered gravels: weakly ce- 
meuted; very moist to wet at 19.3’. 

19.5-22.0 ’ SAMPLE, 
Recovered 0.712.5’ = 34%. 
SAND: light brown (5 Y R  616) with (1.0- 
0.5 0) and finer-grained: weakly to non- 
cemented; poorly sorted; wet. 

~ a g o  2 or  



L O G  
O F  

B O R E H O L E  

L O c a t l o n  Iiockv Flats P l a n t ;  Landfill Area E o r o h o l o  Wall N o .  60-87 (cont'd.1 
C o o r d i n  ; t o *  G r o u n d  S u r f o c r  E l o v r t l o n  

T o t e l  D o p t k  W e t o r  L o v o l  E n c o u n t o r a d  
0 

S t O t l C  

D r i l l i n g  C o m p a n y  D r i l l o r  

D i t .  Dr l l lod  H o l p o r  

D r i l l i n g  M o t h o d  D r l l l i n ~  f l u i d  

L o g g o d  B y  C h o c k 0 4  81 
Ooologlrt  a l t o  Ya114a.r 

Commontm 

.* L i t k o l o g l c  D a r c r l p t l o n  
i"/ 

I 
2 2.0- 2 4.5' SAMPLE, 
Recovered 2.5/2.5' = 100%. 
22.0-24.3': SAND : light brown (5  YR 6/6) 
sand  (2.0-1.5 0) with occasional scattered 
gravel, subangular ,  subrounded, non to 
weakly cemented, wet. 
24.3-24.5': CLAYEY SAND: moderate 
brown (5  -YR 4/4)  w i t h  (3.0-2.5 0) to 
scat tered (2.0-1.5 0) moderately cemented: 
poorly sorted; very moist. 

24.5-27.0' SAMPLE, 
Recovered 0.4/2.5' = 16%. 
CLAY: dark  yellowish orange (10 YR 
6/6) pale yellowish brown (10 YK 6/2)  
with blotches of dusky brown (5 YR 2/21 

' to medium gray (N 6/0) and  light gray ( N  
7/0); sandy; low to medium plastic; sand  
(2.5-2.0 0) small quartzi te  gravel to  0.75 
mm: moderately cemented; moist. 

27.0-29.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
27.0-27.2': CLAY: pale yellowish brown 
(10 YR 612) to dark  yellowish brown (10 
Y R  4/2) ;  slightly sandy; f ine-grained 
sand: sand (2.5-2.0 0) moderately ( F e )  ox-  
ide  stained; medium plastic; moderately 
cemented; moist. 

t 

S a m p l o r  C o l l o c t o 4  er 
O t h o r  T o r t s  ? o r f o r n o 4  / 



L O G  
O F  

B O R E H O L E  

L o c a t i o r  Rockv Flats P l a n t :  Landfill Area B o r o h o l o  W o I I  N o  60-87 (cont'd.) 
C 0 0 r 8 I n-# I 0  8 G r o u n d  S u r f a c o  E l o ~ 8 t l o n  

T o t a l  D o p t h  W i t o r  L o v o l  E n c o u n t o r a d  

S t 8 t l C  

Dr i l l ing  C o m p a n y  D r l l l o r  

O a t .  Drl l lod Holpor  

Dri l l ing  Mothod D r i l l l n g  F l u i d  

Loggod  By 
' C h o c k e d  BY 

Oeoloslrt # I t .  Yaa0g.r 

C t A R P  Managor 

t o m m o n t a  

S r m p l o s  C o l l o c t o d  or / O t h e r  T o r t s  ? o r f o r m o d  

.) A R A P A H O E  FORMATION 

-- 27.2-28.1': CLAYSTONE:  light brown ( 5  
Y R  516) to predominaiitly light olive gray 

_- (5 Y 6/11; moderately oxide (Fe)  stained: 
blocky and layered: massive; medium to 

.- highly plastic; fine-grained: slightly 
sandy; weathered: moist. 

29.0-31.0' SAMPLE.  -. Recovered 0.012.0' = 0%. 

1g 31.0-32.0 SAMPLE. 
Recovered 1.511.0' = 150%. 
C L A Y S T O N E  dark gray (N ?/O) with 
lignite seams: massive; moderately ce- 
mented: blocky; highly plastic: weathered: 
moist. 

- -  

T O T A L  DEPTH: 32.0'. 

~ a g o  4 o f  4 



LOG 
OF 

B O R E H O L E  

L o c a t i o n  Rockv F l a t s  Plant; Landfill Area B o r o h o l o  W o l l  N o .  61-87 
C o o r d l n @ l o r  N 39881.26 E 19974.80 G r o u n d  S u r f a c o  E l o v i t l o n  5984.00' 
T o t a l  D o p t h  34.1' W i t o r  L o v o l  E n c o u n t r r o d  19.3': 21.3' 

Dril l ing C o m p a n y  B o v l e s  B r o s ,  ~ r 1 1 1 . r  S .  B r a d f i e l d  
D i t .  Drlllod November 24, 1987 ~ 0 l p . r  P.  Me sa 

O r l l l l n g  M o t h o d  m w  Sfem &gpr O r l l l l n g  Flu id  None 
Lo99.d BY J. Bacchus C h e c k 0 4  Dy 

0 
S t a t i c  10 .95 '  (4111188) 

GOologl8t s i t e  Yan.ger 

C E A R ?  Yar.g).f 

Commontr  

L i t h o l o g i c  D o r c r l p t l o n  

ARTIFICIAL FILL/DISTURBEQ 

S ~ m p i o r  Colloctocl or 
Othor T o r t 8  Cor fo rmod  / 

5 

10 

15 

3n 

Fl N 11 R a c k g r 011 n d=O. 4 
OVA Uackground=0.2 

0.0-1.5': Readings on 
core: HNII = 0.4; 
OVA = 0.2; Ludlum = 
0. 

2.0-3.8': Readings on 
core: HNu = 0.6: 
OVA = 0.4; Ludlum = 
1. 

4.0-5.9': Readings on 
core: H N u  = 0.6; 
OVA = 3.0; Ludlum = 
1. 

a: Readings in 
breathing zone: Hnu 
= 0.6; OVA = 0.6. 

- 6.0': Readings in 
augers: HNu = 4.0; 
OVA = 30.0. 

6.0-7.8': Readings on 
core: HNii = 0.6: 
OVA = 0.8; Ludlum = 
1. 

8.0-9.3': Readings on 
core: HNu = 0.6; 
OVA = 0.5; Ludlum = 
2. 
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B O R E H O L E  

L o c a t l o a  Rocky Flats  P l a n t ;  Landfill Area i o r ~ h o i o /  w o i l  NO. 61-87 (cont'd.) 
C o o r d i n a t o r  G r o u n d  S u r l a c o  E l o v a t l o n  

T o t a l  O o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

0 
S t a t i c  

O r l l l l n Q  C o m p a n y  D r l l l o r  

0.10 D r l l l o d  H o l p o r  

O r l l l l n g  Y o t h o d  Dr i l l ing  F lu ld  

L o g g o d  By C h o c k e d  B Y  
O O O l O Q l 8 t  $It .  Yenaaor  

C t A R ?  Mrraaor 
C ommonta 

Recovered 0.812.0' = 40%. 

SAND: same as above. , .  

n 

- ? ' I /  

Recovered 2.2 f 2.0' = 110%. 
SAND: pale olive (10 Y 6/2) mottled 
dark yellowish brown (10  Y R  4i2) and 
light brown (5 Y R  5/6): small angular 
cobbles. angular pebbles: coarse- and fine- 
grained sand: micaceous: very slight HCI 
reaction: moist. 

14.0-16.0' SAMPLE, 
Recovered 1.312.0' = 65%. 
SAND: light brown (5 Y R  6/6); clay an- 
gular pebbles; small angular cobbles; no 
HCI reaction; slightly moist to dry. 

SAND AND SILT:  moderate brown (5 
YR 4/4); fine-grained sand; coarse sand: 
angular pebbles; small angular cobbles; no 
HC1 reaction: moist. - 
18.0-20.0' SAMPLE. 

18.0-19.3': SAND AND SILT:  same as 
- . .. Kecovered 1.812.0' = 90%. 

35 
-- 

above. 
19.3-19.8': SAND: moderate brown (5 YR 
414): grains are well rounded: some clay; 
some angular pebbles; wet. 

t t t  

Sampler  C o l l m c t o d  or / O t h o r  T o r t 8  ?orformod 

10.0-10.8': Readings 
on core: HNII = 0.6; 
O V A  = 0.2; Ludlum = 
0. 

12.0-14.0': Readings 
on core: HNu = 0.4; 
OVA = 0.6; Ludluin = 
2. 

14.0- 15.3': Readings 
on core: H N u  = 0.8; 
O V A  = 1.0: Liidlum = 
1. 

16.0-18.0': R eadinrzs 
011 core: I I N u  = 0.4; 
O V A  = 0.6; Ludlum = 
0. 

18.0-19.8': Readings 
on core: H N u  = 0.4; 
OVA = 0.6; Ludlum = 
0. 

20.0-21.8': Readings 
on core: I-INu = 0.4; 
O V A  = 1.2; Ludlum = 
0. 

22.0-22.6': Readings 
on core: HNu = 0.4: 
OVA = 0.8; Ludlum = 
1. 



L o c a t i o n  Rock\? F l a t s  Plant; L a n d f i l l  .Area B o f r h o l e  W e l l  N o .  61-87 (cont’d.) 
C o o f  d in% I o G r o u n d  S u r f a c e  E l o ~ r t l o n  
f o t r l  0 0 0 t h  W a t o r  L o v o l  E n c o u n t o r o d  

* GRAVEL: same as  above. 

24.0-26.0’ SAMPLE. 
N o  recovery. 

_. 26.0-28.0’ SAMPLE. 
N o  recovery. 

D 

AR A PA €1 OE FORMA TI 0 N 

28.0-29.0’ SAMPLE. - -  N o  recovery. Drilled with center bit .  

Dri l l ing  C o m p a n y  
O r t o  D r l l l o d  

Or l l l lng  M o t h 0 6  

stotlc  
D r l l l o r  

H o l p o r  

O r i l l l n g  F l u l d  

C h o c k o ( I  B y  
sit. Y8na#.r 

C t A R ?  M r r i @ e r  
C ommontr 

/ 
L I t h o l o g J c  O e r c r l p t l o r ,  

T t 
20.0-22.0 ’ SAMPLE, 
Recovered 1.8/2.0’ = 90%. 
20.0-21.3’: CLAY: light olive gray ( 5  Y 
5/2);  mottled with da rk  yellowish orange 
(10 YR 6 /6 ) ;  clay: moist. 
21.3-21.8’: GRAVEL: dark  yellowish or- 
ange (10 YR 6/6);  small angular  cobbles; 
coarse sand; clay; wet. 

22.0-24.0’ SAMPLE. t Recovered 0.6/2.0’ = 30%. 

t Recovered ?.o/”.O’ = 1 0 0 5  
CLAYSTONE:  l i g h t  o l ive  _era? ( 5  1 5 1): 
staitied w i t h  dark yellowish orange (10  
YR 6 /6 ) ;  dense; moist. 

2 9.0 - 3 I, 0‘: R e  a d  i n gs 
on core: H N u  = 36: 
OVA = 0.8; Ludlum = 
0. 

3 1 .I - 33.1’: Rea dings 
on core: H N u  = 
120.0; OVA = 0.4; 
Ludlum = 0. 

63.1 -34.1’: R ea d i ngs 
on core: I-INu = 40: 
OVA = 0.4: Ludium = 
0. 

p a g o  3 o f  4 



L O G  
O F  

B O R E H O L E  

~ o c a t ~ o n  Rockv F l a t s  Plant; Landfill .Area B o r r h o l o  W O I I  N O .  61-87 (cont'd.) 
c o o r d r n i t o r  G r o u n d  S u r f r c o  E s o v r t l o n  

T o t a l  D r p t k  W i t o r  L o v o l  E n c o u n t o r o d  

s t a t i c  

Drll l lng C o m p a n y  

D i t .  Dr l l loe  

Drl l l lng Y o t h o d  

LO9g.d By 
aoologl r t  

0 r l l l . r  

Ho lpor  

D r l l l l n g  F l u i d  

C o m m o r t s  

/ 
L l t h o l o g l e  D o r c r l p t l o n  

t t  

+ 
I 

Total depth measured 31.1'. Adjust depth. 

3 1, 1 - 3 3.1 ' S Ahf P LE. 
Recovered 2.0j2.0' = 100%. 
CLAYSTONE: same as above. 

Recovered 1.011.0' = 100%. i CLAYSTONE: same as above. 

33.1-34.1' SAMPLE. 

TOTAL DEPTH: 34.1' t 
i 

S a m p l o r  Col loc toc l  or  / O t h o r  T o w t r  P o r t o r n o d  



L O G  
O F  
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L o c r t l o a  Rocky F l a t s  Plant; Landfill Area 6 o r o h o l 0 ,  W o l l  No. 62-87 
C o o r d i n a t o r  N 39821.22 E 19999.70 Ground S u r l r c r  E l o v r t l o n  5984.16‘  
T O ~ ~ I  ~ ~ p t h  30.0 ’  W r t r r  L o v o l  E n c o u n t o r o d  1 6 . 5 ’  

0 
S t a t i c  1 1 . 5 0 ‘  (4/11B8) 

Ori l l in@ Company Bovles Bras, D r I I I o r  T. High 

0810 O l l l l O d  November 2 4 ,  1987 H O I P O ~  B. KeeneY 
Orl i l ln@ M e t h o d  S t p m r  Dri l l ing  F l u l d  None 
Lo@@od B Y  R.T. Treat C h o c k 0 4  D y  

~ O O l O g I l t  #Ita Managor 

C t A R P  Marasor  
C ommontr 

L l tholo@le  D o r c r l p t i o n  

ARTIFICIAL FILL/ D ISTUR BED 

0.0-2.0’ SAMPLE. 
Recovered 1.3/2.0’ = 65%. 
CLAY:  light brown (5- Y R  5/6) to 
moderate brown (5 Y R  4/4) with grayish 
brown (5 YR 3 / 2 )  blotches; f ine-grained 
sand (3.0-2.5 0); small size gravel 
subrounded and rounded; some minor 
fragments of claystone; low plastic; 
weakly cemented; moist. 

2.0-4.0’ SAMPLE. 
Recovered 0.31’2.0’ = 15%. 
C L A Y  AND G R A V E L :  slightly sandy; 
moderate brown (5  Y R  3 / 4 )  to varying 
light brown (5 YR 5/6) to grayish brown 
(5  YR 3/2); sand ranging from 3.0-3.5 8 
to 1.0-0.5 0; rounded and subrounded 
gravel; subangular gravel of quartzite 
composition: scattered . cobbles; weakly 
cemented; poorly sorted; low plastic; 

ROCKY FLATS ALLUVIUM 

4.0-7.0’ SAMPLE. 
Recovered 0.013.0’ = 0%. 
SAND AND G R A V E L :  varying brown; 
slightly clayey; fine- to medium-grained 
sand; some scattered cobbles; poorly 
sorted; weakly cemented; moist. 
Description based on cuttings. 

Center bit used. 

HNii Background=0.3 
OV A Backgr ou nd=O.O 
Ludlum background 
= 0.0 

s: Readings in 
augers: HNu = 75; 
O V A  = 185. 

9.5-10.5’: Readings 
on core: HNu = 4.5; 
O V A  = 12.5; Ludlum 
= 0. 

10.5 - 1 1.9’: Rea dings 
on core: HNu = 0;  
O V A  = 8.5; Ludlum = 
0. 

14.51: Readings in 
augers: HNu = 0 ;  
O V A  = 1,000+. 
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L o e a t i o t j  Rockv F l a t s  P l a n t ;  Landfill Area B o r o h o l o ,  W o l l  N o .  62-87 (cont'd-) 
C O O f d l n . f O 8  G r o u n d  S u r f 8 c o  E ! o v r t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r 0 0  

S t a t i c  

0 
Drllllng C o m p a n y  D r I I I o r  

0.10 DrIIIod H o l p o r  

Dr i l l ing  Yothod D r l l l l n g  F l u i d  

Losgod By C h e c k 0 4  B y  
O o o l o g l s t  S i t .  M8Rmc)or 

C f A R P  Maresor 
Commonts 

Recovered 0.0/1.5' = 0%. 

9.5-10.5' SAMPLE. 
Recovered 1.3Jl.O' = 130%. . 

SAND AND G R A V E L :  light brown (5  
Y R  6 / 4  and 5 Y R  516); quartzose gravel 
(0.2 m m  to 2.75 mm); few cobbles; slightly 
calcareous sand (3.0-2.5 0 to 1.0-0.5 0): 
weakly cemented: moist. 

10.5- 12.0' SAMPLE. 
Recovered 1.4J1.5' = 93%. 
SAND AND G R A V E L :  slightly clayey; - -  

t z - z - I ~ ~ ~ ~  otherwise as stated in previous run. 
---- 

12.0- 14.5' SAMPLE. 
Recovered 2.2J2.5' = 88%. - .Jn AND: light gray (N I. 12.0-12.4': C L A Y E Y  S 
7 / 0 )  to varying light brown ( 5  YR 6/4) ;  
fine-grained sand (3.0-2.5 0); moderately 
cemented: moist. 
12.4- 14.2': SAND AND GRAVEL:  
moderate brown ( 5  YR 4 / 4 )  to varying 
lighter brown (5  Y R  5 /6  and 5 Y R  614): 
sand ranging from 2.0-1.5 0 to 0.0-0.5 0; 
gravel ranging 0.25 mm to 2.50 nim; 
gravel subrounded, subangular, with few 

35 angular; weakly cemented; well sorted; 
._ 

- I I 

S a m p l o s  Col loctod  or / 0 thor  t o r t s  ? o r f o r m o d  

3ap1: Readings in 
augers: HNu = 0; 
O V A  = 75. 
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L o c a t t o n  Rock\, F l a t s  P l a n t ;  Landfill Area B o r r h o l r  W O I I  N O .  62-87 (cont’d.) 
C o o r d i n  i I e s  G r o u n d  S u r l a c a  E l o v a t i o n  

T o t a l  D o p t k  W a t r r  L o v r l  E n c o u n t r r e d  

s t a t i c  

D r l l l i n g  C o m p a n y  Dr l l lo r  

D i t .  DrIIIod H o l p o r  

Dr i l l ing  Y o t h o d  D r l l l l n s  F l u i d  

14.5-17.0’ SAMPLE. 
Recovered  2.1/2.5* = 84%. 
SAND: moderate  brown (5  YR 4 /4 )  to  
some l ight brown (5  Y R  5/6) ;  sl ightly 
c layey;  sand ranging f rom 3.0-2.5 0 lo 
scat tered 1.5-1.0 0; some scat tered gravel ;  
weakly to non-cemented;  very moist to 
wet at  16.5-16.7’, then moist below. 

17.0-19.5’ SAMPLE. 
Recovered  2.512.5’ = 100%. 
SAND: l ight  brown ( 5  YR 5 /6 )  to pale -- yellowish brown (10 Y R  6 / 2 )  with l ight 
gray ( N  7 / 0 ) ;  f ine-grained sand (3.0-2.5 

-= 0); non to weakly cemented;  poorly sorted 
sand;  rounded;  sl ightly c layey to very 
c layey  s treaked;  wet to very moist. 

* -  19.5-22.0’ SAMPLE. 
Recovered  2.512.5’ = 100%. 
19.5-21.0’: CLAY: light gray (N 710) .- w i t h  some pale  yellowish browns ( 1 0  Y R  
612); liiglily plast ic ,  moderately cemented:  -- sl ightly sandy (3.0-2.5 0): moist. 
21.0-22.0’: SAND: moderate brown ( 5  Y R  

.- 4/6); scat tered gravel :  f ine -  to medium- 
grained sand rangi i ie  f rom 2.5-71.0 8 t o  

-L  2.0-1.5 0: weakly cemented:  very moist. 

Cornmoat8 

i 
~ a g o  3 o f 5  
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~ o c r t ( o n  Rockv Flats Plant; Landfill Area B o r r h o l r  W e l l  N o  62-87 (cont’d-) 
C o o r d i n a r o r  G r o u n d  S u r r a c o  E l r v r t l o n  

t o t a l  D o p t k  W i t o r  L r v o l  E n c o u n t r r o d  

scatre  
Drl l l lng C o m p a n y  Or l l l o r  

0110 D r l l l o d  H o l e o r  

Dr i l l ing  Y o t h o d  D r l l l i n g  F l u l d  

L o g g o d  By C h o c k 0 4  BY 
Ooologlrt t i t .  Y.n.@.r 

C & A R P  Uamaaor 

Commontr  

L l t h o l o g l c  D o r c r l p t l o n  

- -  

f 
Recovered  2.512.5’ = 100%. 
22.0-22.5’: S A N D  A N D  GRAVEL: l ight  - -  brown ( 5  YR 516); f ine - ,  medium-,  and 
coarse-grained sand ranging f roni 2.0-1.5 -- 0 to 0.5-1.0 0; small  gravel  (0.25 mm a n d  
to  cobble  size); weakly to non-cemented;  

,- well sorted sand a n d  gravel: wet. 
22 .5245 ’ :  S A N D Y  CLAY: l ight  brown -- (5  YR 516) a n d  l ight brownish gray (5 
YR 611): f ine-grained sand (3.0-2.5 0); 
moderately cemented;  low to  medium .- plastic ;  moist. 

f 

t 

24.5-26.5’ SAMPLE. 
Kecovered  2.012.0’ = 100%. 
24.5-26.3’: S A N D Y  CLAY: varying 
brown with gray;  f ine-grained sand (3.5- 
3.0 0); moderately cemented;  medium 
plastic: moist. 

ARAPAHOE FORMATION 

26.3-26.5’: CLAYSTONE: varying dark  
yellowish brown (10 Y R  4 / 2 )  to l ight  
brown ( 5  YR 5/6): medium plastic ;  
moderately cemented;  weathered;  moist. 

26.5-27.5’ SAMPLE. 
Recovered  1.511.0’ = 150%. 
CLAYSTONE: varying brown a n d  gray 
streaks;  moderately oxide stained;  
moderately cemented;  b locky;  weathered;  
moist. 

t 

S r m p l o r  C o l l o c t o 4  or 
t o r t r  ? o r f o r n o 4  

p a g o  4 o f 5  
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Location Roticy Flats Plant; L a n d f i l l  Area 8 o r r h o 1 0  W O I I  N O  62-87  (cont'd.) 
C o o r d r n r i r r  G r o u n d  S u r f a e r  E l r v a l l o n  

T o l r l  Depth W a t r r  L o v o l  E n c o u n l r r o e  

statrc 

O r l l l i n s  C o m p a n y  D r l l l o r  
n o l p r r  o a t .  o r i i i o e  

O r l l l l n g  M o t h 0 4  D i l l l i n g  c i u i e  

Commontr  

Llt holoalc 0 r e f  Ip t loa 

-1 
f 1 

T 

27.5-28.5' SAMPLE. 
Recovered l.0/1.09 = 100%. 
CLAYSTONE: pale yellowish brown (10 
Y R  612) to pale brown ( 5  Y R  512) and 
medium light gray (N 610); slightly sandy; t f i n e-gr a i 11 e d ; mode r a t e i y ce m e n t e d; h i g h I y 
plastic: blocky; weathered; moist. 

Recovered 1.5/1..5' = 100%. 
CLA YSTONE: g ray  and 
moderately to s l ight ly  oside 
massive: medium plastic: 
weathered; moist. ! TOTAL DEPTH: 30.0' 

28.5-30.0' SAMPLE. 

! 

h r o w n: 
stained: 
block v :  
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L o c r t i o e  Rocky F l a t s  Plant; Landfill Area B o r o h o l o  W o l l  N o .  - 
C o o r d l n r l o r  N 39738 .07 E 20040.50 G r o u n d  S u r f r c r  Elovrt ion  5985.42’ 
T o t a l  D o p t h  30.0’ W r t o r  L r v o l  E n c o u n t r r o d  14.0’ 

0 
S t a t i c  1 3 . 5 6  ’ (411118 8) 

D r i l l i n g  C o m p a n y  Bovles B r o s .  D r i l l o r  S .  Bradfield 
Oat.  0rill.d November 30-December 1 ,  1987 H o l p o r  P. Mesa 

Drl l l lng  M o t h o d  wallow Stem u r  D r i l l i n g  F l u i d  None 
L0gQ.d BY R . T .  Treat C h o c k 0 4  Dy 

Goologla! S l t o  Y a n a a e r  

CIEAR? M a r a s o r  
C o m m o n t a  

ARTIFICIAL PILLIDISTURBED 

0.0-2.0’ SAMPLE. 
Kecovered 0.412.0’ = 30%. 
GRAVELLY CLAY: dusky yellowish 
brown (10 YR 2 / 2 )  to  l ight brown (5  YR 
5/6); asphal t  a n d  cobbles on  or near  sur-  
face: slightly sandy gravel;  gravel  sub- 
rounded to rounded; 0.50 mm to cobble 

2.0-4.0’ SAMPLE. 
Recovered 2.012.0’ = 100%. 
CLAY A N D  GRAVELS with small  
amount  of claystone a n d  small  asphal t  
f ragments  noted: moderate  brown (5 YR 
3/4 a n d  5 Y R  4/4) to light brown ( 5  YR 
5 / 6  a n d  5 Y R  6/4);  gravel (3.75 m m )  with 
scat tered cobbles: poorly sor ted sand  and  
gravel: small  amount  of claystone: small 
amount  asphalt  fragments:  moderately 
cemented; low to medium plastic: moist. 

4.0-6.0’ SAMPLE. 
Recovered 0.0 120.’=0%. 

6.0-8.0’ SAMPLE. 
Recovered 1.312.0’ = 65%. 
6.0-6.5’: CLAY A N D  GRAVEL: same as 

S a m p l o r  C o l l o c t o d  or 
0 thor T o r t  a ? o r f o r m o d  / 
€1 Nu Ra c k erou n d=0.4 
OVA Background=O.O 
Ludlum background 
= 0.0 

0.0-0.4‘: Reading on 
core: Hnu = 0; OVA 
= 1.4: Ludlum = 0. 

2.0-4.0’: Readings on 
core: H N u  = 0;  OVA 
= 0.8; Ludlum = 0. 

6.0-7.3‘: Readings on 
core: Elnu = 0: O V A  
= 12.0: Ludlum = 0. 

- 8.0’: Reading  in 
augers: H N u  = 0;  
OVA = 1000+. 

8.0-9.6’: Readings on 
core: HNu = 7.5: 
OVA = 52; Ludlum = 
0. 

10.0-10.5’: Readings 
011 core: HNu = 0: 
OVA = 5.5; Ludlum = 
0. 

12.0-13.0’: Readings 
on core: H N u  = 86; 
OVA = 28: Ludlum = 
0. 
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L o c a t i o n  Rockv Flats P l a n t ;  L a n d f i l l  Area B o r o h o l o /  W e l l  N o .  6 3  - 87 (c o n t  'd.) 
C o o r d i n a l o r  G r o u n d  S u r f a c e  E l o v a t l o n  

Total  D e p t h  W a t o r  L o v o l  E n c o u n t o r e d  

e 
s t a t i c  

Drll l lng C o m p a n y  DrIIIer 

Oat.  Dr i l lod  H o l p o r  

Dri l l ing N o t h o d  D r l l l l n g  F l u l d  

.- 10.0- 11.0' SAMPLE. .. Recovered 0.5l1.0' = 50%. 
SAND AND G R A V E L :  varying light -- brown (5  Y R  516 and 5 YR 6/J); sand 
(3.0-2.5 0) w i t h  scattered larger grains 

and few rounded; poorly sorted; weakly 
- I -  and small  cobbles; subangular, angular, 

- .- to moderately cemented; light moist. -- 
- -- 

I- 11.0-12.0' SAMPLE. 
Center bit used. -- - -- 
12.0-14.0' SAMPLE. -- -- -- Recovered 1.0J2.0' = 50%. 
SAND AND G R A V E L :  same as above. 

Logged By C h e c k e d  BY 
Ooologirt  Sl to  Y s r i g e r  

Comments 

e o  L i t h o l o g i c  D o r c r l p t l o n  

t t t  - 1.n I I 

14.0-15.2': Readings 
on core: HNu = 14.5; 
OVA = 8.8; Ludlum = 
0. 

18.0-18.6': Readings 
on core: HNu = 10.2; 
O V A  = 5.5; Ludlum = 
0. 

19.0-20.2': Readings 
on core: I i N u  = 0: 
O V A  = 4 .2  Ludlum = 
0. 

21.0-21.7': Readings 
on core: H N u  = 0; 
OVA = 16; Ludlum = 
0. 

23.0-25.0': Readings 
on core: HNCJ = 0; 
OVA = 10; Ludlum = 
0. 

P a g e  2 o f  5 -7" 
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L o c a t i o n  3i.ckv F l a t s  T l a n t ;  Landfill ;rea B o r o h o l o  W o l l  N o .  67  - E7 (c ont’d.) 
C o o t d i n r l o r  G r o u n d  S u r l a c o  E l o v r t l o n  

T o t a l  O o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l e  

Or l l l lng C 0 m p a n y  O r l l l o r  

D i t .  Orll lod Holpor  
Drl l l in@ Y o t h o d  D r l l l l n g  F lu ld  

Loggod  By 
Ooologlrt 

C o m m o r t r  

/. / 
L l t h o l o g l c  O o r c r l p t l o n  

t 

i 
t 

14.0-16.0’ SAMPLE. 
- 9  Recovered  1.2/2.0’ = 60%. 

SAND AND GRAVEL: moderate yellow- -- ish brown (10 YR 5 / 4 )  to varying light 
brown (5 YR 5/6)  and moderate brown (5 -- YR 414); f i n e -  to  coarse-grained sand 
ranging f rom 2.5-2.0 0 to scattered (0.5- .- 0.0 0): rounded; scat tered gravel (0.55 mm 
up to 2.25 mm); rounded and subrounded; 
slightly c layey;  wet a t  14.0’ to very moist. 

16.0-18.0’ SAhIPLE. 
Recovered  O.Oi2.0’ = 0%. 
Cutt ings  appear as cont inuing sand and 
gravel deposits. 

-. 

-. 18.0-19.0’ SAMPLE. 
Recovered 0.611.0’ = 60%. - -  SAND: moderate brown ( 5  YR 414) vary-  
ing light brown (5 Y R  5/6) ;  medium- and -- coarse-grained sand (2.0-1.5 0 to 0.5-0.06 
0): small size scattered gravel;  poorly 
sorted: very moist to moist. 

19.0-21.0’ SAMPLE. 
Recovered  1.?/2.0’ = 60% 
SAND: light brown ( 5  Y R  516 and 5 Y R  
614) to medium brown ( - 5  Y R  d / J ) :  
slightly c layey to very clavev: medium- 

.- and coarse-grained to f ine-grained s a n d  
(2.5-2.0 8): moderatelv cemented: very -- clayey: verv moist t o  moist. 

S r m p l o r  C o l l o c t o l  or / O t h o r  T o r t r  ?orrormod 
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o n t  ' d . L o c a t i o n  3ockv F l a t s  Plant;  Landfill A r e a  B o r o h o l o  W o l l  N o .  6 3  8 7  ( C  

~ o o r d i n ; ~ o r  G r o u n d  Surface E l o v r t l o n  

T o t a l  O o p t h  w i t o r  L o v r l  E n c o u n t o r o d  

- 

static 

D r l l l l n g  C o m p a n y  D r i l l o r  

D a t ~  Dri1l.d H o l e o r  

D r l l l l n g  Y o t h o d  D r i l l i n g  F l u i d  

21.0-23.0' SAMPLE;. 
Recovered 0.712.0' = 35%. 
CLAYEY SAND: varying brown (5 Y R  
5 / 2 ) ;  sand (2.5-2.0 0) with some scattered 
c oa r se - g r a i ne d, ( 0.2 5 
mm); low plastic; moderately cemented: 
moist. 

s ma 11- size g r a v e 1 

.) 

23.0-25.0' SAMPLE. 
Recovered 2.0J2.0' = 100%. 
S A N D Y  CLAY: varying with light 
brown (5 YR 516 and 5 Y R  613) to  mod- 

-.) erate  brown (5  Y R  314); blotchy w i t h  
dark yellowish orange (10 Y R  616) to 

.. pale yellowish brown (10 Y R  6/2); sand 
(3.0-2.5 0) with moist, coarse-grained (1.5- -- 1.0 0); poorly sorted: moderately ce-  
mented; massive; low to  medium plastic; 
s t i f f ;  moist. 

- ARAPAHOE FORMATION 

25.0-27.0' SAMPLE. - Recovered 2.012.0' = 100%. 

CLAYSTONE: moderately oxide ( F e )  
stained browns of  moderate yellowish ..) browns (10  Y R  5/4) with dark yellowis11 
orange (10  Y R  6/5) to predominantly - -  light gray ( N  710)  to medium light gray 
( N  510); medium to highly plastic: moder- 
ately cemented; slightly calcareous 
streaked; massive; weathered; moist. - 

L o g g o d  B Y  

C o m m o n t a  

/ / 
LitholoQle 0.rcriptlorr 

I 

t 

t t 
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~ o e a t i o n  R G C k v  F l a t s  Plan:; Landfill Area Borehole W o l l  N o .  67 - 87 ( c o n t  I d . )  

C o o r d i n ~ l r r  G r o u n d  S u r f a c o  E l o v r t l O n  

t o t a l  O o p t k  W a t o r  L o v r l  E n c o u n t a r o d  

s t 8 t l C  

Drll l lns C o m p a n y  O r l l l r r  

O r t o  0 f l I l o d  H o l p o r  

Drl l l lng  Mothod O r l l l l n g  F l u i d  

Losqod B y  C h o r k o d  8v 
a o o l o g l r t  S I t o  Urnoaor 

C t A R P  I r r r @ o r  

C o n m o n t a  

S r m ? I o a  C o l l o c t o d  or 
L l t h o l o g l c  b o a c r l g t l o n  

f + 

27.0-29.0' SAMPLE. 
Recovered 2.0/ 2.0' = 100%. 
C'LAYSTONE: medium gray ( N  5 /0 )  to 
medium dark gray ( N  410); blocky: nias- 
sive; now only s l ight ly  oxide ( F e )  stained 
in thin streaks; medium to highly plastic; 
weathered: moist. i 
29.0-30.0' SAMPLE. 
Recovered 0.0/1.0' = O@'O. 
CLAYSTONE: based on pieces  in l i o l l o ~  
stem auger; weathered. + 

I T O T A L  DEPTH: 30.0' 

i 

/O t h er  'I a at  s ? er  f or  rn 4 

P a g o  5 of  5 
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L O C A t l O n  Rockv Flats Plant; Landfill Area B o r r h o l r  W r l l  N O .  64-87 
C o o r d i n r t o r  N 39349.01 E 20162.23 G r o u n d  S u r l ~ c r  E l o v r t i o n  59&89' 

T O t A l  D ~ p t h  28.0' W a t o r  L r v o l  Encountrr rd  l b . 5 '  

e 
S t 8 t l C  16.76' (b111188) 

Dri l l ing C o m p a n y  Bovlps B ros. D r l l i o r  T. High 

Oat. D r i l l o d  December 2-4,  1987 H o l p o r  B. KeeneY 
Dr l l l lng  Mothod Hollow S t P m e r  Dr l l i l nq  Fluld None 
~ o g g o d  B Y  R.T. Treat 

Goolog ls t  

C o m m o n t r  

L l t h o l o g l c  D o r c r l p t l o n  

- 
0 

5 

10 

15 

/ / / 

ARTIFICIAL FILL/DISTURBED 

0.0-2.0' SAMPLE. 
Recovered 0.012.0' = 0%. 
Cuttings appeared as clay with gravel; 
sandy; some asphalt fragments. 

2.0-4.0' SAMPLE. 
Recovered O.Ol2.0' = 0%. 

5.0-7.0' SAMPLE. 
Recovered 2.012.0' = 100%. 
5.0-6.0': C L A Y  : moderate yellowish 
brown (10 YR 514): fine-grained sand 
with gravel; grayish brown (5 Y R  3 / 2 )  to 
dusky brown ( 5  YR 212); slightly clayey, 
f ine-, medium- and coarse-grained sand 
(1.0-2.5 0 to 0.5-1.00 8); gravel 0.15 mm 
up to 1.75 mm; subrounded, angular, and 
angular; weakly cemented: poorly sorted 
gravel: well sorted sand; few scattered as- 
phalt fragments; light moist. 

S a m p l o r  C o l l o c t o d  or / O t h o r  T o r t 8  ? o r l o r m o d  

HNn l3ackeround-0.2 
0 V A I3a c k grouad=0.0 
Ludlum Background 
= o  

5.0-7.0': Readings on 
core: H N u  = 2.5; 
O V A  = 11; Ludlum = 
0. 

7.0-7.6': Readings 
core: HNu = 15.5; 
OVA = 310; Ludlum 
= 0. 

13.0-14.5': Readings 
on core: HNLI = 0: 
O V A  = 38; Ludlum = 
0. 

14.5- 17.0': Rea dings 
on core: HNu = 0; 
OVA = 12.5; Ludlum 
= 0. 

17.0-19.5': Readings 
011 core: HNu = 0;  
O V A  = 11.4; Ludlum 
= 0. 

19.5-22.0': Rea dings 
on core: HNu = 0: 
OVA = 13.5; Ludlum 
= 0. 

P a g o  1 O f  5 
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L o c a t i o n  Rockv Flats  P l a n t ;  L a n d f i l l  A r e a  B o r 0 h 0 1 0  W O I I  N O .  64-87 (cont'd.) 
C o o r d l n r l ~ s  G r o u n d  S u r f r c o  E l o v 8 t l O n  

T o t a l  D o p t h  W r t o r  L o v o l  E n c o u n t o r o d  

S t r t i c  

Drill ing C o m p a n y  O r l l l o r  

Oat. DrIIIod H o l p o r  

Dri l l ing Yothod D r l l l l n g  Fluid 

C h o c k o d  B Y  
sit. Yan.g.r 

C t A R P  Y8nam.r 

C o m m o n t r  

Samplo r  C O l l O C t . ~  or  
L i t h o l o g l c  D o s c r l p t l o n  h o t  f o r t 8  ? o r t o r m o d  

- 25 

- 30 

- 
35 

40 - 

I I I 

Recovered 0.612.5' = 24%. 
SILTY SAND WITH GRAVEL: dusky 
brown (5 YR 2/2); sand  ranging f rom 3.5- 
3.0 0 to  2.0-1.5 0: weakly cemented: 
poorly sorted: gravel ranging f rom 0.25- - 0.75 mm; light moist. 
SPECIAL NOTE: Dur ing  this  run. most - of the  cut t ings now appearing as  a sani-  

Consisting of wood 
particles,  insulated wire f ragments ,  
construct ion ribbon, surgical gloves, 
sa ranex  suits,  a n d  assorted plastics. 

a ry  laudf i l l  deposit. 

9.5-12.0' SAMPLE. 
Recovered 0.012.5' = 0%. 
Auger  cut t ings dur ing  this run  now ap- 
pearing as  a CLAYEY SAND or  a very 
SANDY CLAY: moderate olive brown (5  
Y 4/41 to an  olive gray (5  Y 312): f i n e -  
grained sand  (3.0-2.5 0): scattered -. amounts o f  cont inued trash debris. 

-- 12.0-13.0' SAMPLE, 
Center  bit used. - 
13.0-14.5' SAMPLE. 

,- Recovered 1.5/1.5' = 100%. 
SAND:  moderate  yellowish brown (10 
Y R  5/4 )  to da rk  yellowish orange (10 YR _ _  6/6): well sor ted sand  ranging f rom 2.5- 
2.0 0 to  0.0-0.5 0; rounded. subrounded,  _ _  a n d  some angular ;  weakly cemented; 
slightly clayey; moist to very moist a t  _ _  end. 

22.0': Readings in 
augers: HNu = 18.4; 
OVA = 1,000+. 

22.0-2 4.5': Readings 
on core: HNu = 0: 
OVA = 13.2; Ludlum 
= 0. 

24.5-25.5': -Readings  
on core: H N u  = 0; 
OVA = 8.2: Ludlum = 
0. 

25.5-27.0': Readings 
on core: H N u  = 0; 
OVA = 4.8; Ludlum = 
0. 

~ a g o  2 or L 
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-- 1 4  5-17.0' SAMPLE, 
Recovered 2.512.5' = 100%. -- SAND: light brown (5 YR 516), moderate 
brown (5  YR 4/4) to pale yellowish - -  brown (10 YR 6 / 2 ) ,  and dark yellowish 
orange (10 YR 6 / 6 ) ;  sand ranging from 

.- 3.5-3.0 0 u p  to 2.0-2.5 0: weakly ce-  
mented; poorly sorted; clayey sand with -- coarse deposits noted from 16.5-17.0' and 
some scattered gravel below 16.5'; satu- -- rated sand at 14.5' to otherwise moist de- 
posits. 

L o c a t i o n  Rocky Flats Plant; Landfill Area B o r o h o l o  W O ~ I  N o .  64-87 (cont'd.) 
C o o r d ina  t r G r o u n d  S u r f a c r  E l e v a t l O n  

T o t a l  D o p t h  W a t o r  L o v r l  E n c o u n t e r e d  

s t 8 t l C  

Drl l l lng  C o m p a n y  D r l l l o r  

O a t .  O r l l l o d  H o l p o r  

orllllns Y o t h o d  O r l l l l n g  F l u l d  

_-  

C o m m o n t r  

17.0-19.5' SAMPLE. 
Recovered 2.512.5' = 100%. 
SAND A N D  GRAVEL: colors as stated 
in previous run: sand grain size as above 

= -  and somewhat finer: poorly sorted: clayey 
to very clayey; scattered gravel ranging .. from 0.50 mni to a few 2.25 mm; weakly 
to moderately cemented: moist. 

1 9.5 - 2 2.0' SAMPLE. -- Recovered 2.5125'  = 100%. 
19.5-20.5': SAND AND GRAVEL: as 
noted in previous run. 

pale yellowish brown ( 1 0  YR 6 / 2 )  to l ieht .- gray ( N  6 / 0 ) ;  scattered sand (2.0-1.5 8): 
moderately cemented: low plastic: moist .  

20.5-22.0': SLIGHTLY SANDY CLAY: 

/ 
C l t h o l o s l c  O o r e r l p t i o n  

i 
S a m p l o r  C o l l o e t o d  or 

Othor t o r t 8  P o f ? o r m o 4  / 

~ a g o  3 o f  5 
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L o c a t i o n  Rock\, F l a t s  Plant; Landfill .;rea B o r o h o i o  W O I I  N O .  54-87  (cont'd.) 
C o o r  d I n'r I 8 G r o u n d  Surface E l o v a t i o n  

T o t a l  D o p t k  W a t o r  L o v r i  E n c o u n t o r o d  

S t a t i c  

Orll l ing C o m p a n y  D r l l l o r  

O a t .  Drl l lod  H o l p o r  

Dr i l l lnQ Y o t k o d  D r l l l l n g  F l u i d  

L o g g o 4  B y  C h o c k 0 4  B Y  
6*010@18t. $ I t .  Y.rr*.r 

C t A R P  Mrnaeor 
C ommontr  

I 

22.0-24.5' SAMPLE. .- Recovered 2.5f 2.5' = l @ O %  
22.0-23.3': CLAY: moderate yellonis11 
brown (10  YR S i J )  to dark yellon.i%h or- 
ange (10  Y R  6 i 4 )  with some light b r o w n  
( 5  YR 516); fine-grained sand (3.0-2.5 0); 
low to niediuni plastic; moderately ce- 

- -  

- mented; moist. 

ARAPAHOE FORMATION 

23.3-24.5': CLAYSTONE: light brown ( 5  -- YR 614 to 5 YR 516) to moderate brown 
(5 Y R  4/4): sandy to very sandy streaks: - -  fine-grained sand (3.0-2.5 0); moderately 
cemented: severely oxide stained; low -- plastic; poorly sorted; highly weathered; .. moist. 

2 4.5 - 2 5.5' SAMPLE. - -  
Recovered 1311.0 '  = 130%. .. CLAYEY SANDSTONE: dark yellowish 
orange (10 Y R  6 / 6 )  to light brown ( 5  YR 

-w 516) and pale brown (5 YR 512); f ine-  
grained sand (3.5-3.0 0 to 3.0-2.5 0): .. severely oxide stained; weakly cemented; 
poorly sorted; weathered; moist. - t 

S a m p l o r  C o l l o c t o 4  .I / 0 t h o r  7.1 t 8 ? o r t o r n o d  
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/ 
L l t h o l o g l c  D r r c r l p t l o n  

+ I  

i 

25.5-27.0' SAMPLE, 
Recovered 1.5/1.5' = 100%. 
CLAYEY SANDSTONE: yellowish or- 
ange (10 YR 616) to light brown (5  YR 
5 / 6 )  with blotches of light gray ( N  7 / 0 ) ;  
streaky; fine-grained sand (3.0-2.5 0 to 
2.5-2.0 0); weakly cemented; poorly 
sorted: massive; highly weathered; moist 
to very moist at bottom of run. i 
27.0-28.0' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
CLAYEY SANDSTONE: as noted in pre- 
vious run. 

TOTAL DEPTH: 28.0' 

Sampler C o l l r e t o d  er / O t h r r  t r i t r  ? o r f o r m o d  

- I I I 
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L o c a t i o n  Rockv Flats Plant; Landfill Area B o r o h o l o .  W o l l  N o .  - 
C o o r d l n r I o r  N 19750.14 E 20200.22 G r o u n d  S u r f r c o  E l o v r t l o n  5983.08 '  

Tot81 D e p t h  2 7 . 0 '  W r t o r  L o v o l  E n c o u n t o r o d  1 4 . 0 '  
S t a t i c  1 0 . 4 6 '  ( 4 1  11 I 8  8) 

Oril l ing C o m p r n y  Bovles Br o s .  O r ( i i o r  T .  H i g h  

0810 O r i l l o d  December 8-9, 1987 H o l p o r  B. Keenev 
Orl l i lng  Mothod  -low Stem &VPF D r l l l l n g  F l u i d  None 
Log9.d B Y  R.T. T reat Chock04 81 

- 

G o o l o g i r t  S i t .  Manasor  

C L A R C  Managor 

C o m m o n t r  

. O  Li thologic  O o r c r i p t i o n  

L - 
ARTIFICIAL FILL/DISTWRBED 

0.0-2.0' SAMPLE. 
Recovered 1.412.0' = 70%. 

10 

15 

3n 

brown (5 Y R  5/6) to moderate brown-(5 
YR 4/4); ranging f rom 2.5-2.0 0 to 0.0-0.5 
0; rounded a n d  subrounded gravel  (0.50 
mm to  scat tered cobbles): lower portion of 
sample is black ( N  1 /0)  to dusky brown (5 
YR 2/2);  moist to damp. 

2.0-3.0' SAMPLE. 
Recovered 1.612.0' = 80%. 

as  noted in  previous run. 
2.5-3.6': CLAY: l ight brown (5 YR 516 
a n d  5 Y R  6/4) to pale yellowish brown 
(10 YR 612) a n d  da rk  yellowish orange 
(10 YR 615) with blotches of dusky 
brown (5  Y R  2/2) ;  some claystone and  
sandstone fragments:  scattered gravel to 
3.25 mm: angular:  subangular ;  moist. 

2.0-2.5': CLAYEY SAND A N D  GRAVEL: 

4.0-7.0' SAMPLE. 
Recovered 2213.0' = 73%. 
CLAY: colors as stated above: sandy: lit- 
tle scat tered gravel: more claystone f rag-  
ments  than  above: low plastic; moderately 
cemented; moist. 

A 

S a m p I o r  C o l l o e t o d  or / O t h o r  T o r t 8  ?o r fo rmod  

O V A  Background=0.8 
H N u Back gr ou 11 d=0.2 
Ludlum Background 
= o  

9.0-1.4': Readings on  
core: H N u  = 0; OVA 
= 115. 

2.0-3.6': Readings on 
core: HNu = 1.2: 
OVA = 210. 

4.0-6.2': Readings on 
core: HNu = 1.4: 
OVA = 10. 

7.0-8.3': Readings on 
core: HNu = 0.0; 
OVA = 95. 

9.5-11.6': Readings 
on core: HNu = 0.0; 
OVA = 95. 

m: Readings i n  
augers: HNu = 0.0: 
OVA = 320; Gastech 
= 5% LEL. 

12.0-1 4.1': R endings 
on core: HNu = 0.4; 
OVA = 92. 

14.5-16.3': Readings 
on core: H N u  = 0.0; 
OVA = 55. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  Rockv Flats Plant; Landfill Area ~ o r o h o ~ o /  W O I I  N O .  65-87 (cont’d.) 
C o o r d i n a t o r  Ground S u r t a c o  E i o v r t l o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

Dri l l ing C o m p a n y  Dr i l lo r  

O a t 0  Drl l lod Holpor  

Orll l ing Yothod Or i l l ing  Fluid 

C h o c k 0 4  BY 
Slto  Yanaaor  

L i t h o l o g i c  D o s c r i p t i o n  

moderately cemented; very sand; poorly 
sorted sand; moist. 
7.1-8.3’: SAND AND G R A V E L :  pale 
yellowish brown (10  Y R  6 / 2 )  to dark 
yellowish brown (10 Y R  412); sand vary- 
ing (2.0-1.5 0 to scattered 0.5-1.0 0); 
poorly sorted gravel ranging from 0.35 
mm to 1.75 mm; weakly to non-cemented; 
very clayey at base; light moist. 

ROCKY FLATS A L L U V I U M  

9.5-12.0’ SAMPLE. -- Recovered 2.112.5’ = 84%. 
SAND: moderate yellowish brown (10 
YR 5/4) to varying light brown ( 5  Y R  
5 / 6 )  and (5 Y R  614) to some mixed gray 
and light gray ( N  6 /0 ) ;  severely oxide 
s t a i ne d; we a k I y to in o de r a t e 1 y c e m e n t e d ; 
sand ranging (2.0-1.5 0 with some scat- 
tered sand to 1.5-1.0 0); massive; slightfy 
clayey to very clayey below 10.5’; moist. 

- 
12.0- 14.5’ SAMPLE. 
Recovered 2.112.5’ = 84%. 
CLAYEY SAND: brown: continuing 
severely oxide stained: sand grading as 
above; moderately to weakly cemented: 
moist to very moist streak noted at 14.0’. 

T 
40 ’ - I I 

17.0-19.2’: Readings 
on core: HNu = 0.0; 
O V A  = 9.5. 

19.5-220’:  Rea dings 
on core: I-INu = 0.0: 
O V A  = 8.8. 

22.0-24.0’: Readings 
on core: HNu = 2.2; 
OVA = 38. 

24.0-25.0’: Readings 
on core: HNu = 0.0; 
OVA = 35. 

25.0-26.0’: Readings 
on core: HNu = 0.0; 
O V A  = 5.5. 

u: Readings in 
augers: HNu = 0.7; 
OVA = 750; Gastech 
= 10% L E L  . 
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L o c a t i o n  gockv F l a t s  Plant; Landfill Area B o r o h o l o  W e l l  N O .  65-87 (COnt‘d.) 

C o o r d t n r l e 6  G r o u n d  S u r f r c o  E l o v r t l o n  

l o t 0 1  0 o p l h  W r t o r  L o v o l  E n c o u n t o r o d  

s t r t r c  

Orll l lng C o m p a n y  D r I l I o r  

D a t e  Dflll.d ~ 0 1 p . r  

Drll l lng Y o t h o d  D r l l l l n g  Fluid 

14.5-17.0’ SAMPLL 
Recovered 1.812.5’ = 72%. 

l ight brown (5  YR 516) 
to moderate  brown; yellowish (10  YR 
514); severely oxide stained; medium- 
gra ined  sand  (3.0-2.5 0) to  scat tered (2.0- 

, 1.5 0): some subangular  a n d  subrounded 
gravel;  weakly cemented; moist. 

, CLAYEY SAND: 

C o m m o n t a  

17.0-19.5’ SAMPLE. 
Recovered 2.212.5’ = 88%. 
CLAYEY SAND: scat tered gravel  rang-  - i ng  to  2.75 mm; subrounded to  subangular  
wi th  f ew rounded gravel; poorly sor ted . sand: weakly cemented; moist t o  very 
moist below 18.0’. 

T 

f 
19.5-22.0’ SAMPLE. 
Recovered 2.512.5’ = 100%. 
19.5-21.0’: CLAYEY SAND: small  
amounts  of scat tered gravel: numerous 

, sandstone fragments;  highly to  weakly 
cemented: severely oxide stained: f i ae -  . gra ined  sand;  wet to saturated.  

ARA PA €1 O E  FORMAT ION 

21.0-22.0’: SANDSTONE: very l ight gray 
( N  810) to  l ight gray ( N  7 /0 ) ;  f ine-grained 
sand  (3.0-2.5 0) weakly cemented: poorly - sort  e d ; hi g h 1 y we a t 11 e re  d; sat  u r a t e d. 

. 

S r m p l o a  C o l l o c t o 4  er 
O t h o r  T o a t a  ? o r f o r m o d  / 

~ a g o  3 O f  4 
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L o c r t l o n  R0ck-c F l a t s  Plant; Landfill Area B o r r h o ~ o  W O I I  N O .  65-87 icont‘d.) 
C o o r d  tnr3 em G r o u n d  S u r f r c o  E l o v r t l o n  

T o t a l  D o p t h  water L e v e l  E n c o u n t e r e d  

S t a t i c  

Orllling C o m p a n y  DrI1I.r 

0110 D r l l l o d  n r ~ p o r  
Drilling Mothod D r l l l l n @  F l u i d  

Loggod By C h o c k e d  BY 
Ooologlrt e l t o  Managar  

C t A R P  Uaraeor 
Cornmontr  

/ 
L l t h o i o s l c  D o r e r l p t l o n  

t 
i 

22.0-24.0’ SAMPLE, 
*-  Recovered 2.012.0’ = 100%. 

SANDSTONE: medium light gray (N  6/0)  
to varying brown of moderate brown ( 5  
Y R  414) a n d  pale yellowish brown (10 -- YR 6/2) ;  slightly clayey to very clayey 

_.) streaks; f ine-grained sand  (3.0-2.5 0) to 
(2.0-1.5 0); massive; moderately oxide - -  stained; weakly cemented; highly weath- 
ered; very moist. 

.Ig 

24.0-25.0’ SAMPLE. -- Recovered l.O/l.O’ = 100%. 
24.0-24.2’: SANDSTONE: same as  above. -- 24.2-25.0’: SANDY CLAYSTONE: oder- 
a t e  yellowish brown (10 YR 5i4) to light 
brown (5  YR 614 and  5 YR 5/6) to 
brownish gray ( 5  YR 4/1)  to light gray 
( N  7 / 0 ) ;  medium plastic; moderately ce- 
mented; blocky; moist. 

* *  

25.0-26.0’ SAMPLE. 
Recovered 1.011.0’ = 100%. 

color as stated 
above: medium plastic; moderately ce- 

- m  SANDY CLAYSTONE: 

.. mented; moist. 

2 6 .O - 2 7.0’ SAMPLE. 
Ce 11 t e r b i t used. 

TOTAL DEPTH: 27.0’ 

3rmpl . r  Coll.ct.4 *I / O t h o r  t o r t @  P o r t o r m o d  

~ a g r  4 or 4 
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- L o c a t i o n  Rockv Flats Plant; Landfill Area Borrho lo  W o l l  N o .  

C o o r d i n a r o r  N 39170.27 E 20226.02  G r o u n d  S u r t a c o  E l o v r t ~ o n  5981.90’ 
T o t a l  D o p t h  23.0’ W a t a r  L o v o l  E n c o u n t o r o d  15.5’ 

0 
S t a t i c  8.90’ (4/11/88) 

Dril l ing C o m p a n y  ~ O V I P S  B O S .  D r i l l o r  T. Hioh 
0 . 1 .  Drilled November 2 1 .  1987 ~ o i p o r  B. Keenev 
Dri l l lng  M o t h o d  H n l b  Stem -et Dri l l ins  Flu id  sone 
L o g g e d  BY R. Treat C h e c k e d  B y  

G4OlOgi .1  t l t o  managor  

C t A R C  Manager 
C o m m e n t 8  

~ ~~ 

S r m p l o r  Collocto4 or 
h e r  T o r t s  ? a r f o r m e d  L i t h o l o g i c  D o s c r i p t i o n  

0.0-2.0’ SAMPLE. 
Recovered 0.4/2.0’ = 20%. 
TOP SOIL: silty sand  with gravel; dusky 
brown (5 YR 2/2); 2.0-1.3 0 to 0.5-0.0 0 
sized sand wi th  0.50 mm to 2.75 mm 
gravel and  scattered cobbles; weakly 

~ ~ ’ [ ~ ; : , ~ ~  cemented; poorly sorted; light moist. 
- 5  : I . . .  

ROCKY FLATS ALLUVIUM 

2.0-4.0 SAMPLE. 

2.0-2.5’: SANDY CLAY A N D  GRAVEL: 
Recovered 1.8/2.0 = 90%. 

grayish brown (5 YR 3/2) with 1.5-1.0 0 
sand; gravel of subangular  and  angular  
wi th  some subrounded to 3.25 mm; weakly 
cemented; moist. 
2.5-3.8’: S A N D  A N D  GRAVEL: light 
brown ( 5  YR 6/4) with  (1.5-1.0 0) size 
sand  and  medium brown (5 YR 4/4) 
gravel  ranging 0.25 mrn to 2.75 mrn with 
some cobbles; weakly cemented; light 
moist. 

- 10 

4.0-7.0’ SAMPLE. - Recovered 0.7/3.0 = 23%. 
15 S A N D  A N D  GRAVEL: same as above 

with several small cobbles. 

7.0-9.5’ SAMPLE. 
Recovered 0.0/2.5 = 0%. 
Cutt ings indicat ing a sand with gravel 
a n d  slightly clayey to clayey, moist. - 
9.5’-10.0’ Center bit drill. 

HNu Background = 
0.5. 
OVA Background = 
0.2. 
Ludlum Background 
= o  

N o  readings above 
background. 

~ a g o  1 o f  4 
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L o  c a t Ion Rocky Flats Plant : Landfill Area B o r o h o l o /  w o l l  N O .  66-87 (cont'd.1 
C o o r d i n a t o r  Ground S u r f a c e  E l o v a t i o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Drl l l lng Company  D r l l l o r  

D a t o  Drl l lod H o l p o r  

DrillinQ Yothod Dr i l l ing  F l u l d  

- -  
ranging ( 3 . 0 - 2 5  0) with scattered sand .- (1.0- 0.5 0): gravel consisting of  0.75 rnm 
to scattered 2.50 mm: subrounded: 
subangular: weakly to moderately ce-  
mented: moist. -. 

_I 12.0-1.1.5' SAMPLE, 
Recovered 2.512.5 = 100%. 
SAND: light brown (5  YR 5/6) and ( 5  Y R  
614);  sand ranging (2.5-2.0 0) and (2.0-1.5 -. 0) to (1.5-1.0 0) slightly clayey with some 
gravel; 3.00 mm gravel subangular, 

- 9  subrounded; moist to very moist. 

Loggod By 
aoologlat  

-- 
-- 

C ommonta 

14.5-17.0' SAMPLE, 
Recovered 2.512.5 = 100%. 
14.5-15.8': SAND: moderate brown (5 Y R  
414) with sand (2.5-2.0 0); grave1 1.50 mrn 
to 2.55 mm; clayey with scattered gravel; 
weakly cemented; very moist to wet at 
15.5- 15.7'. 
1 5.8- 1 6.8': SA N D Y C L  A Y: pa le ye 110 w ish 
brown (10  Y R  612)  to brownish gray (5 -. Y R  4/1) sand (3.0-2.5 0); poorly sorted: 
moderately cemented; moist. -- 16.8-17.0': SAND: moderate yellowish 
brown (10 Y R  514) sand ranging (1.5-1.0 

-- 0) with some scattered larger particles: 
moist to very moist. 

0 4  

- 20 ' 

- 25 

- 30 

- 
35 

40 - 

/ / 
L l t h o l o g l c  D o r c r l p t l o n  

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SAND: moderate brown (5  Y R  4 / 4 )  to 
l ight  brown ( 5  Y R  6 / 4 )  to some noticed --_ 
light brownish gray (5  Y R  6 i l ) ;  very 

, clayey with some scattered gravel: sand 

--- --- - -_  --- --- 
IC 

1 

t 

S a m p l o a  Col loctod or / O t h o r  T o r t 8  C o r l o r m o d  

I 

p a g o 2  o r  4 
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L o c r t l o n  Rockv Flats Plant: Landfill Area B o r o h o l o  W o l l  No. 66-87 (cont’d.) 
C o o r O i n ~ l o s  G r o u n d  S u r f a c o  E l o v r t l O n  

T o t a l  O o p t h  W a t o r  L o v o l  E n c o u n t o r ~ d  

S t a t i c  

D r l l l l n g  C o m p a n y  D r i l l e r  

0110 Dr111od H o l p o r  

D r l l l l n g  Y o t h o d  D r l l l l n g  F l u i d  

Loego4 Dy C h o c k 0 4  By 
a o o l o g l r t  t i t o  Manager  

C t A R P  Uclroqor 
Commonts 

I 

/ 
I L l t h o l o g i e  O e r e r l p t l o a  

I / 

17.0- 18.0’ SAMPLE. 
Recovered 1.Ol1.0 = 100%. 
17.0-17.8’: SAND: pale  yellowish brown 
:lo Y R  612); f ine -gra ined  sand (3.0-2.5 0) 
slightly c layey;  non-cemented;  poorly 
sorted; wet. 

17.8-18’: CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4) to moderate brown 
(5 YR 4/4): severely ox ide  stained: f ine -  
grained sand (3.5-3.0 0); moderately 
cemented;  low plastic ;  weathered;  very 
moist to  moist. 

1 8.0 - 1 9 .O ’ SAM P LE. 
Recovered  2.311.0 = 230%. 
SANDY CLAYSTONE: light brown ( 5  Y R  
5/6)  to moderate brown (5  YR 4i4): f ine .  
grained sand (3.5-3.0 0) some noted l i sht  
brownish gray ( 5  Y R  611): medium pias-  
tic: blockv and s o m e w l ~ a t  Invered:  
severely oxide s t a i ned :  weathered: 1 e r t  
moist to  moist at  18.5‘. 

19.0-20.0’ SAMPLE. 
Recovered  1.011.0 = 100%. 
SANDY CLAYSTONE: colors as noted in  
previous runs; f ine-grained sand;  blocky: 
medium plastic: remaining severely oxide 
stained: weathered: moist. 

S a m ~ l o s  C o l l o e t o 4  er / O t h o r  t o r t s  C o r f o r n o d  
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L 0 e a t  i o n  Rockv F l a t s  P l a n t  ; Landfill Area B o r r h o ~ r  W O I I  N O .  66-87 (cont'd.) 
C o o r d l ? r t . r  G r o u n d  S u r l a e r  E l r v r t l o n  

T o t a l  D o p t h  W a t o r  L e v o 1  E n e o u n t r r o d  

S t a t i c  

Dr l l l lng  C o m p a n y  D r l l l o r  

H o l p o r  0810  Dfl1l.d 

Dr i l l in9  Y e t h o d  D f l l l l n g  F l u i d  

L o e g o d  B y  C h e c k 0 4  By 
O O O l O Q ~ l t  $ I t .  Yanaa.r 

CEARP Yanaeor  
C o m m o n t r  

a-  21.0-22.0' SAMPLE. 
Recovered 1.3/1.0 = 130%. 
S A N D Y  CLAYSTONE: light brown (5 YR 
6/4)  to pale yellowish brown (10 YR 6 / 2 )  
to light gray ( N  7 / 0 )  streaked: slightly 
sandy; fine-grained sand (3.5-3.0 0); 

*- moderately cemented; highly weathered; 
highly plastic; moist. 

22.0-23.0' SAMPLE. - -  Recovered l .2 / l .09  = 120%. .. CLAYSTONE: slightly sandy: medium if 
not highly plastic; moderately cemented: 
blocky; highly weathered; moist. 

f 
t 

t 

f 

I t  

20.0-21.0' SAM PLE. 
Recovered 1.0/1.0 = 100%. 
S A N D Y  CLAYSTONE: as noted in previ- 
ous runs: moderately cemented; highly 
weat hered: moist. t 

TOTAL DEPTH: 23.0' t 

! 
- I I I 
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L o c a t i o *  h c k v  F l a t s  P l a n t ;  Landfill Area 
C o o r d i n r l o 8  J hn187.78 E 7nh78.79 

T o t a l  Dopth 31 -/-nT 

Drilling Company Boyles Bros. 
Data Drilled December 3. 1987 
Drilling Yothod Hollow Stem Auger 

B o r r h o i o ~  W o l l  No.  67-87 
G r o u n d  S u r f r c o  E l o v r t l o n  5969.50 ’  
W r t o r  L o v o l  E n c o u n t o r o d  1 3 . 1 ’  

S t a t i c  7 . 6 8 ‘  ( 4 1  11/88 ) 

Drl i lor  S .  Bradfield 
H o l p o r  P. Mesa 
Drl l i ing  F lu id  Jone 

C h o c k o d  By 
8It. Yan.r).r 

C L A I P  Yana@er 

Commonts 

I / 

5 

10 

15 

3 

9.0-2.0’ SAMPLE, 
Recovered 0.5/2.0’ = 25%. 
CLAY: dark yellowish brown (10 YR 
4/2); slight HC1 reaction; sandy; large 
subrounded pebbles; moist. 

2.0-4.0’ SAMPLE, 
Recovered la1/2.0’ = 55%. 
2.0-2.7: CLAY: dark reddish brown (10 R 
3/4); contains coarse-grained sand and 
large pebbles; no HCI reaction; moist. 
2.7-3.1’: SAND: moderate orange pink (10 
R 7/4); f ine to coarse-grained; large an- 
gular pebbles; no HCl reaction. 

4.0-6.0’ SAMPLE, 
Recovered 1.6/2.0’ = 80%. 
4.0-4.8’: CLAYEY SAND: reddish brown 
(10 R 6/4); angular pebbles; no HCl reac- 
tion; slightly moist. 
4.8-5.6’: SAND: moderate orange pink (10 
R 7/4); no HCl reaction; angular cobbles 
and pebbles; dry. 

6.0-8.0’ SAMPLE. 
Recovered 0.9/2.0’ = 45%. 
SILTY SAND: grayish pink (5 R 8/2); 
small angular pebbles; no HC1 reaction; 
dry. 

Samplos  C o i l o e t o d  or / Othor T o r t s  C o r f o r m o d  

HNu background = 
0.4. 
OVA background = 
0.0. 
Ludlum background 
= 0. 

0.0-2.0’: HNu: 2.0; 
OVA: 0.4. 

2.0-3.1’: HNu: 0.3; 
OVA: 0.4. 

4.0-5.6’: HNu: 0.8; 
OVA: 2.0. 

6.0-8.0’: HNu: 0.6; 
LudIum: 0. 

8.0-9.6’: HNu: 0.4. 

OVA background: 
1.2. 

14.1-16.1’: HNu: 0; 
OVA: 1.2. 

16.1-17.0’: HNu: 0; 
OVA: 1.0. 

17.8-18.8’: HNu: 0; 
OVA: 1.0. 

18.8-19.8’: HNu: 0.2; 
OVA: 0.8. 

~ a g o  1 o f  3 



L O G  
O F  

B O R E H O L E  

L 0 c 8 t i  o a Rocky Flats  P l a n t  : Landfill Area. B o r o h o l o ,  W o l l  No.  67-87 (cont’d.) 
C o o r d i n a t o r  G r o u n d  S u r f r c o  E l o v r t l o n  

T o t a l  D o p t h  

Drl l l lnq C o m p a n y  

Oat. Drlllod 

Orl l l lng  Y o t h o d  

Loggod B y  
Q.ologist 

W r t o r  L a v o l  E n c o u n t o r o d  

s t a t i c  

Or\ l l . r  

H o i p o r  

O r l l l i n g  F lu id  

C h o c k 0 4  Dr 
t l t .  Yanr**r 

C ommonts 

/ 

t - 40- 

1 L l t h o l o g i c  O o r c r l p t l o n  

LO- 10.0’ SAMPLE, 
Recovered I.6/2.0’ = 80%. 
3.0-9.1’: SAND: moderate yellowish brown 
: 10 YR 514); coarse-grained to f h e -  
grained; angular pebbles; no HCl reaction; 
moist. 
9.1-9.6’: CLAY: pale olive (10 Y 6/2); 
dense; slightly sandy; no HC1 reaction; 
slightly moist. 

Recovered 2.0/2.0’ = 100%. 
10.0-11.5’: CLAY: same as above except 
pockets of caliche and  slight oxidation; 
moist. 
11.5-12.0’: CLAY: moderate reddish 
orange (10 R 6/6); slightly more sandy 
then upper clay; moist. 

[ 0.0- 12.0 SAMPLE, 

Total depth measured a t  12.1’. 
Adjust depth. 

12.1-14.1’ SAMPLE, 
Recovered 2.2/2.0’ = 110%. 
SAND: pale olive (10 Y 6/2) stained mod- 
erate yellowish brown (10 YR 5/4); some 
clay; wet. 

14.1-16.1’ SAMPLE, 
Recovered 1.3/2.0’ = 65%. 
SAND: light bluish gray (5 B 7/1); stained 
with dark yellowish orange (10 YR 6/6); 
coarse-grained sand; high amount of clay; 
slightly moist. 

16.1-17.1’ SAMPLE, 
Recovered 0.9/1.0’ = 90%. 
16.1-16.4’: SAND: same as above. 

3 8 m p l o s  C o l l o c t o d  or / O t h o r  t a r t s  C a r t o r m o d  



L G G  
O F  

B O R E H O L E  

C O C a t l o n  Rockv Flats Plant: Landfill Area Boroho lo  W e l l  No.  67-87 (cont’d.) 
C o or d i n  i t  o s  G r o u n d  S u r f r c o  E l o v r t l o n  

T o t a l  D o p t h  W r t o r  L o v o l  E n c o u n t o r o d  

S t a t l c  

Drll l lng C o m p a n y  Drlllor 

O a t 0  Df111.d H a l p o r  

Or i l l lng  Y o l h o d  D r l l l l n g  F l u i d  

L o g g o d  By C h o c k 0 4  I)r 
Ooologlrt 8 l t o  Y a n o a a r  

/ 

--r 
t t  

f 

I Llthologic  D a s c r l p t l o n  

1 

ARAPAHOE FORMATION 
I 

16.4-17.0’: CLAYSTONE: light gray ( N  
7/0); coal; dense; moist. 

Total depth measured 17.8’. 
Adjust depth. 

17.8-1 8.8’ SAMPLE, 
Recovered 1.8/1.0’ = 180%. 
CLAYSTONE: same as above except 
stained with light brown (5 YR 5/61; 
blocky structure; moist to dry. 

18.8- 19.8’ SAMPLE, 
Recovered 0.4/1.0’ = 409/0. 
CLAYSTONE: same as above. 

19.8-2 1.3’ SAMPLE. 
Recovered 2.2/ 1.5’ = 147Oh. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 21.4’. 

S r m p l o s  C o l l o c t o 4  or  / O t h o r  T o s t r  P o r t o r m o d  



L O G  
OF 

B O R E H O L E  

L o c a t i o n  Rocky F l a t s  P l a n t :  L a n d f i l l  Area B o r o h o l o /  W 0 1 1  N O .  - 
C o o r d i n * t o r  N 40163.59 E 20680.82 G r o u n d  S u r f a c o  E i o v a t l o n  5968.48’ 
T o t a l  D o p t h  20.0’ W a t o r  L o v o l  E n c o u n t o r o d  & 1 5 ’  

Dri l l ing Company  B o v l e s  B r o s .  D r l l l o r  S .  B r a d f i e l d  
O a t .  D r i I I o d  H o l p o r  P .  Mesa 
Dri l l ing Y o t h o d  D r i l l i n g  F l u l d  None Stem W P ~  

S t a t i c  6 . 3 7 ’  (4/11/88) 

hus C h o c k o d  Dy 
a o o l o ~ l r t  a l t o  M a n a s o r  

LOSBOd DY J. Bacc 

C L A R ?  Manasor  
Commontr  

/ 

. ROCKY FLATS A L L U V I U M  

0.0-2.0’ SAMPLE. 
Recovered 1.812.0’ = 90%. 
0.0-1.1’: GRAVEL: dark  yellowish brown 
(10 YR 4 /2 )  and  dusky brown (10 YR - 212): clay, silt, and  sand; gravel is angular 

/ to subrounded; caliche; moist. 
5 

10 

15 

1.1-1.8’: CLAY: moderate reddish brown 
(10 YR 416) with dark yellowish brown 
(10 YR 412); contains roots; angular peb- 
bles; slight HCl reaction; dense; moist. 

2.0-4.0’ SAMPLE. 
Recovered 0.8l2.0’ = 40%. 
CLAY: same as above except no HCl reac- 
tion and  more sandy. 

4.0-6.0 SAMPLE. 
Recovered 0.712.0’ = 35%. 
CLAY: same as above except dry. 

6.0-8.0’ SAMPLE. 
Recovered 0.812.0’ = 40%. 
SAND: light brown (5  YR 516); coarse: 
angular; pebbles and  silt; no HCI reaction; 
dry, moist in shoe. 

Total depth measured 7.8’. 
Ad j us t de p t h. 

7.8 - 9.8’ S AMP LE. 
Recovered 1.312.0’ = 65%. 
SAND: same as above except chunks of  
bedrock; moist to very moist at the 
bottom of the run. 

S a m p l o r  C o l l o c t o d  or 
O t h o r  t o r t s  P o r t o r m o d  / 

HNu background = 
0.2. 
OVA background = 
1.4-1.8. 
Ludlum background 
= 0. 

D.0-1.8’: HNu: 0; 
OVA: 1.7. 

2.0-2.8’: HNu: 2.1; 
OVA: 1.5. 

4.0-4.7’: HNu: 0; 
OVA: 1.4. 

6.0-6.8’: HNu: 0.4; 
OVA: 0.1. 

7.8-9.1’: HNu: 0.2; 
OVA: 1.8. 

9.8-11.8’: HNu: 0;  
OVA: 7.0. 

12.0-13.0’: HNu: 0; 
OVA: 1.0. 

14.0-15.8’: HNu: 0; 
OVA: 1.2. 

15.9-16.9’: HNu: 0; 
OVA: 0.8. 

16.9-18.5’: HNu: 0; 
OVA: 0.8. 



L O G  
O F  

B O R E H O L E  

0 Location Rocky Fla ts  Plant; Landfill Area 
C oordina t os Ground Sur face Elevation 

Total Dopth Water  L e v e l  E n t o u n t o r o d  

Stat ic  

Drllllng Company D r i l l o r  

Oat. Drillod Holpor 

Drilling Mothod Dri l l ing Fluid 

Loggod By 
Goologist 

Chockod  B y  
Sit. Managor 

CEARP Man8g.r 

Commont i  

/ 

I I I 

-TI- 
-L 

i + 

1 Lithologic Doscr ipt lon 

9.8-11.8’ SAMPLE, 
Recovered 2212.0’ = 110%. 
9.8-10.05’: SAND: same as above. 
10.05-11.15’: SANDY CLAY:  pale olive (1 0 
Y 6/2)  stained with light brown ( 5  Y R  
5/6); mica; coal; quartzite; no HCl 
reaction: moist. 
11.5-11.8’: SAND: dark yello\vish orange 
( 1 0  Y R  6 / 6 ) :  coarse angular quartzite 
cobbles: sand g r a i n s  are  v e r y  n n e u l a r :  
feldspar: wet. 

Total  depth measured 12.0’. 
Adjust depth. 

12.0-14.0’ SAklPLE. 
Recovered l .0/2.09 = 50%. 
SAND: same as above. 

14.0-16.0’ SAMPLE. 
Recovered 1.8/2.0’ = 90%. 
14.0-15.3’: SAND: same as above. 

ARAPAHOE FORMATION 

15.3-15.5’: SANDSTONE : light gray ( N  
7/0):  some clay; subangular; clean sand; 
moist to wet. 
15.5-15.8’: CLAYSTONE: light gray (N 
7 / 0 )  stained with dark yellowish orange 
(10 Y R  6 / 6 ) ;  blocky structure, slightly 
moist to dry. 

Total  depth measured 15.9’ 
Adjust depth. 

Samplos Col loctod or  / Other T o r t s  Portormod 

19.0-20.0’: HNu: 0; 
OVA: 0.4. 



LOG 
OF 

BOREHOLE 

Locat ion Rocky Flats Plant: Landfill Area Boroholo /Wol l  No.  68-87 (cont'd*) 
C oordlnat o s  Ground S u r t a c o  Elovat lon 
t o t a i  Dopth Wator  L o v o l  Encountorod 

Orilling Company D r l l l o r  

Holpor Oat. Drlliod 

DrIliing Yothod Dr l l l lng  F lu id  
Loggod By 

Statlc 

C h o c k o d  5 y  
Goologist S l to  Managor 

CEARP Yanamor 
Commontr 

.. 
16.9-18.9' SAMPLE. .- Recovered 1.612.0' = 80%. 
CLAYSTONE: same as above. 

Total depth measured 19.0'. 
-- 
-- Adjust depth. 

-- 19.0-20.0' SAMPLE. 
Recovered 1.511.0' = 150%. 
CLAYSTONE: same as above but slightly 
sandy; moist. 

m 

15.9-16.9' SAMPLE, - Recovered L211.0' = 120%. 
CLAYSTONE: light olive gray (5 Y 512): - stained with  dark yellowish orange (10 
Y R  616) and light brown (5 Y R  5/6); - blocky structure; coal: moist. 

TOTAL DEPTH: 20.0'. 

Samplos Co l loetod  or / Othor T o r t s  Portormod 



L O G  
O f  

B O R E H O L E  

- L o c a t l o o  Rockv F l a t s  P l a n t :  L a n d f i l l  Area B o r o h o l o ,  W 011 No. 
C o o r d i n a t o r  N 39588.09 E 21098.79 G r o u n d  S u r t a c o  E l o v a t l o n  5966.30' 
T o t a l  D o p t h  17.0' water L o v o l  E n e o u n t o r o d  None 

Drllllng C o m p a n y  Bovles Bros. ~ r 1 1 1 . r  S. B r a d f  ield 
Dato Drl l lod December 1 4 ,  1987 K. Parker 
Drllllng Uothod Hollow Stem Auger  Ori l l lng Flu id  None 
Log9.d BY R. Treat C h e c k e d  DY 

0 
S t r t i c  7.40'  (4/11/88) 

Goologiat Sit. Y a ~ a s o r  

C t A R ?  Manasor 
Commwntr 

0.0-2.0' SAMPLE, 
Recovered 0.9/2.0' = 45%. 
CLAYEY GRAVEL: dusky brown (5 YR 
212) to moderate brown (5  YR 4/4) ;  
slightly sandy; cobbles; gravel 0.25 mm to 
2.25 mm: angular and subangular; 
moderately cemented; dense; moist. 

10 

15 

Recovered 1.8/2,0' = 90%. 

moderate brown (5 Y R  4/4); fine and 
medium-grained sand ranging (2.5-2.0 8) 
up to (0.0-0.5 0) with 1.25 mm gravel, 
angular and subangular; scattered gravel; 
moderately cemented; poorly sorted; 
moist. 
2.8-3.8': SAND A N D  GRAVEL: light 
brown (5  YR 6 /4 )  to varying pale yellow- 
ish brown (10 Y R  6/2) ;  sand ranging (3.0- 
2.5 8) to (0.5-0.0 0); scattered gravel 
ranging 0.25 mm to 1.75 mm; gravel 
angular and subangular and few sub- 
rounded: poorly sorted; weakly cemented; 
li g h t xu ois t . 

2.0-2.8': SANDY CLAYEY GRAVEL : 

4.0-6.0' SAMPLE. 
Recorded 0.8/2.0' = 40%. 
GRAVELLY SAND: l ight  brown (5  YR 
614) to varying moderate brown (5 YR 
4/4): sand (3.0-2.5 0) to (0.0-0.5. 8); 1.25 
mm scattered gravel subangular, sub- 
rounded, and angular: poorly sorted; 
weakly cemented; light moist. 

S a m p l e r  Col loetwd or / O t h o r  to r t r  C o r f o t m o ~  

HNU Background=l.O 
OVA Background=0.2 
Ludlum Back- 
gr ou nd=O. 

No readings above 
background. 



LOG 
O F  - 

BOREHOLE - 

Location Rockv Flats  p- fill Area Borehole/ W ell  No.  - (rnnt'rt 

C o o f  d in8 tor Ground Surface Elovation 
Tota l  Depth Wator  ~ e v e l  Encountorod 

Drilling Company Dril lor  

Date Drillod Helper 

Drilling Mothod Orl l l lng F lu ld  
Loggod B y  

St8tjC 

Checkod  B Y  
GOOlOgi8t Sit. M8naq.r 

C E A R p  k l 8 i l 8 g O ?  

Commonts 

Lithologic Descr ipt ion 

-i 

i 
6 . 0 - 8 . 0 ' g  
Recovered 0.712.0' = 35%. 
SAND: light brown ( 5  YR 6/4) sand r n n g -  
iiig (2.5-2.0 0) to (0.5-1.0 0); scattered 
gravel 0.25 mm to 3.50 mm; angular and 
subangular; poorly sorted: weakly 
cemented: light, moist. 

PLE 8.0-10.0' SAM 
Recovered 0.012.0' = 0%. 
Cuttings indicate clayey sand with some 

*- 

-- 
_ _  gravels. 

10.0-12.0' SAMPLE, 
Recovered 0.014l2.0 = 0.12%. 

measuring 4.25 mm; subrounded. 
..- Sample retained as a large size gravel 

- 
12.0-14.0' SAMPL& -- Recovered 2.012.0 = 100%. 

-- 12.0-13.5': CLAYEY SAND: moderate 
brown ( 5  Y R  4 / 4 )  to varying light brown 
of (5 YR 516) to (5 Y R  6 / 4 )  sand: fine- 
grained (3.0-2.5 0) and (2.5-2.0 8); poorly _- 

-- sorted, weakly cemented; moist. 

.I ARAPAHOE FORMATION 

13.5-14.0': C L A Y E Y  SANDSTONE: pale 
yellowish brown (10 YR 6 / 2 )  to dark 
yellowisli orange (10 Y R  6 / 6 )  to light 
gray (N 7 /0 )  streaked; grain size (2.5-2.0 
0); subrounded and rounded; severely 
oxide stained; massive; poorly sorted: 
11 i g h I y w ea t h er ed; moist. i 

Samplos Col loctod  or  / Othor T o r t s  Porformod 



LOG 
OF 

BOREHOLE - 

Lotat ion Rockv F l a t s  u t :   andfi fill ’ Area Boroho 

Coordinatos Ground 

Tot81 Depth W a t o r  

Ofllllng Company DrIIlor 

e / W o l I  No. - I r n n t ‘ A  1 

S u r t a c o  Elovrt lon 

. O V O I  Encountorod 

S t a t i c  

~ -~ ~- ~ 

Holpor 0.10 Drillod 

Drtlllng Mothod Drllling Fluld 
Loggod By Chockod  By 

0 0 0 IO g4.t Slto Managor 

CEARP Yanaeor  
Commontr 

Llthologlc Dorcr lp t ion  

-3 
f 

I 

14.0-16.0’ SAMP I-E, 
Recovered 2.0/2.0’ = 100%. 
CLAYEY SANDSTONE varying brown 
and gray as noted in previous run; con- 
tinued severely oxide stained; fine- 
grained sand (2.5-2.0 0); massive; 
moderately cemented; moist. 

l-% 
Recovered l.Oll.0’ = 100%. 
SANDY CLAYSTONE: medium dark gray 
( N  4/0); slightly weathered; f ine-grained 
sands: massive; low plastic; blocky: mod- 
erately cemented; with  thin oxide (Fe) 
streaks noted: moist. 

TOTAL DEPTH: 17.0’ I 
i 



L O G  
O F  

BOREHOLE 

L o e a t i o n  Rockv Flats Plant; Landfill Area B o r e h o l o  W o l l  N o .  71-87 
C o o r d i n a t o r  N 40339.90 E 20991.74 G r o u n d  S u r i a c o  E l o v a t l o n  5963.39' 
T o t a l  D e p t h  18.5' W a t o r  L o v o l  E n c o u n t e r o d  5 . 0 '  

Dr i l l ing C o m p a n y  Boyles Bros. Dr111.r S. Bradfield 
Oat. Dr i l lod  December 10, 1987 I K. Parker 
Dri l l ing Yothod Hollow Stem Auger Dr i l l ing  Fluid None 

S t a t i c  4.62' (4/11/88) 

L0SS.d BY J. Bacchus C ~ I O C I W ~  m y  
a.0logi.t sit* Y8nes.r 

CEARP U8nes.r 

C o m m o n t r  

- 
0 

5 

10 

15 

20 

ROCKY FLATS ALLUVIUM 

-2.0' SAMPLE. 
K c o v e r e d  0.6/2.0' = 30%. 
SOIL: 
angular pebbles; sand; caliche; moist. 

grayish brown (5 YR 3/2); roots; 

2.0-4.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 

/r CLAYEY SAND: yellowish gray (5 Y 
7/2); high amount of caliche; angular 
pebbles of quartzite and igneous rock; 
contains chunks of clay bedrock; slightly 
moist to dry. 

5.0' SAMPLE. 
Recovered 0.6/1.0' = 60%. 
CLAYEY SAND: same as above except 

-*?--e2 d less clay and much more caliche. 

4*0- 

++4*AT& 

V.T.7. ?*?+-AT 
*s----. 
s:.' vr- 

'4 3.0-7.0' SAMPLE. 
No recovery; drilled with center bit. 

Total depth measured 6.5'. 
Adjust depth. 

a s *  SAMPLE. 
'* Recovered 1.5/2.0' = 75%. 

CLAYEY SILTY SAND: dark yellowish 
orange (10 YR 6/6); clasts of quartzite; 
no HC1 reaction; wet on top of  the run; 
very moist. 

OVA background=0.7 
H N u ba c k gr oun d-0.4 
No readings above 
background. 



LOG 
O F  

BOREHOLE 

  ti^^ Rocky Flats Plant; Landfill Area Borehole /Wel l  No. 71-87 (cont’do) 
Coordin8ter Ground Surtace Elevatlon 

Total Depth Water  L e v e l  Encountered 

St8tiC 

Drilling Company Dri l ler 

Date Drllled Hotpor 

Drilling Mothod Dr i l l ing  F lu id  

Logged By Chockod  By 
G O O l O g t 8  t Sit. M8nag.r 

CEARP Man89OV 

Commonts 

ampler Col lected or 
Lithologic Dest r lp t ion  her T o r t s  Performod 

I 1 I I 

. I  

t t 

-- 9.0- 1 1 .O’ SAMPLE. 
Recovered 1.6/2.0’ = 80%. -- 9.0-10.2’: SANDY CLAY. dark yellowish 
orange (10 YR 6/6); large angular -- pebbles; small angular cobbles; no HC1 
reaction; moist to wet. 

.- 10.2-10.6’: SANDY CLAY: light gray (N 
7 / 0 )  stained with dark yellowish orange -- (10 YR 6/6); fine-grained sand; moderate 
HCl reaction: moist. 

11.0- 13.0’ SAMPLE. 
Jm Recovered 1.6/2.0’ = 80%. 

11.0-11.4’: SANDY CLAY. same as -- above. 
11.4-13.0’: SANDY CLAY light gray (N -- 7 /0 ) ;  stained with dark yellowish orange -- (IO YR 6/6); angular pebbles o f  feldspar 
and quartzite; moist to wet. 

-- 

‘- 
_ _  Recovered 1.1/2.0’ = 5596. 

_ _  above. 

-- ARAPAHOE FORMATION 

-- 13514.1’:  CLAYSTONE: light gray (N 
7/0); stained with dark yellowish orange -- (10 YR 6/6); dense; moist. 

13.0- 15.0’ SAMPLE. 

13.0-13.5’: SANDY CLAY: same as 

-- 
15.0- 17.0’ SAMPLE. 
Recovered 1.1/2.0’ = 55%. 

contains coal; slightly moist. 
“CLAYSTONE: same as above except 
-- 

I - J 1 I 
m a a m  2 or 3 



LOG 
OF 

BOREHOLE 

Locatjon Rocky Flats Plant; Landfill Area Eorohoio /Wol l  No.  71-87 (cont'do) 
Coordlnato8 Ground S u r f a c o  Elovatlon 

Tota l  Oopth W a t o r  L o v o l  Encountorod 

Drilling Company D r l l l o r  

0.10 Drillod Holpor  

Orilllng Mothod Drllllng f l u i d  
Loggod B y  

Stat ic  

C h o c k o d  By 
Goologist Sit. Managor 

CEARP Managor ' 
Commontr  

r m p ~ o s  COIloctod or 
LlthOlOQlC D 08crlptlon hor t o r t s  Por formod 

- I 

I I 1 

t 

t t  

17.0- 19.0' SAMPLE. 
Recovered 0.6/2.0' = 30%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 18.5'. 



L O G  
O F  

BOREHOLE 

L o c a t l o o  Rockv Fla ts  P l a n t :  L a n d f i l l  Area B o r o h o l o /  W o l l  N o .  77 - 87 
C o o r d t n a t o a  N 39459 .12 E 20855.24 Ground S U r f c l C O  E l o v a t l o n  59 69 .11 '  
T o t a l  O o p t k  1 5 . 0 '  Wa1.r L o v e 1  E n c o u n t o r o d  6 . 0 '  

Orill lng Company  Boyles B r o s .  D r l l l o r  S .  B r a d f i e l d  
D a t o  Drlllod December 1 6 ,  1987 ~~l~~~ K. P a r k e r  

Oril l lng Y o t h o d  D r l l l l n g  Fluld No n e  
Loggod B y  R. Treat C h o c k o d  8 y  

S t a t i c  2.13 '  (4 /11/88)  

aOOlOgf8t Sit. Y r n r g o r  

C t A R P  Urnamor 
Commonts  

I I I 

0.0-2.0' SAMPLE 

0.0-0.3': CLAY AND GRAVEL: dusky 
Recovered 1.8/2.0' = 90%. 

brown (5 Y R  2/2);  scattered cobbles; sub- 
angular and subrounded gravel with 
numerous roots; moderately cemented; 

0.3-1.8': SAND AND GRAVEL: grayish 
orange (10 Y R  7 / 4 )  to some dark yellow- 
ish orange (10 Y R  6/6) ;  sand (2.5-2.0 8) to 
scattered (1.0-0.5 a); gravel ranging from 
1.25 mm to 2.75 mm; subangular and 
subrounded: very calcareous; weakly 
cemented: moist. 

2.0-3.5' SAMPLE. 
Kecovered l.O/l.S" = 67%. 
SAND AND GRAVEL: very pale orange 
(10 Y R  8 /2 )  tor some dark yellowish 
orange (10 Y R  6/6) to l ight  brown (5 Y R  
5/6); sand ranging (2.5-2.0 0) to scattered 
(0.5-0.0 0); gravel ranging 0.25 mrn to 2.25 
mm; subangular, subrounded, and few 
rounded; weakly cemented; poorly sorted; 
very calcareous: moist. 

3.5-4.0' Center bit drill. 

4.0-6.0' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
SAND WITH :SCATTERED GRAVEL: 
color as stated above; sand ranging (3.0- 
2.5 0) to scattered (1.0-0.5 0); gravel 1.00 
mm and smaller; weakly cemented; poorly 

S r m p l o r  C o l l o e t o d  or / Othor  t e s t s  Corformod 

HNu Background=0.6 
OVA Background=1.2 
Ludlum Back- 
gr ou n d-0 

0.0-1.8': Readings on 
core: IiNu = 5.4; 
OVA = 4.2. 

0.0-1.8': Direct hit 
sample: 72870000DH. 

2.0-3.0': Readings on 
core: HNu = 0.0; 
OVA = 1.4. 

2.0-3.0': Direct hi t  
sa m p le: 728 70002DH. 

4,0-5.0': Readings on 
core: HNu = 1.5; 
OVA = 0.0. 

4,0-5.0': Direct hit/ 
upper contact sample: 
72870004UC. 

6.0-8.0': Water 
ta ble/con tact sample: 
72870006WT. 

8.0-10.0': Bedrock 
sample: 72870008BR. 

~ a g o  1 o f  3 



LOG 
OF - 

BOREHOLE 

Location Rockv Flats Plant: Landfill Area Borohoio /Wol l  No.  72-87 (cont’d.) 
Coordinates Ground Sur face Elovatlon 

Total Dopth Wator  L o v o l  Encountorod 

Stat ic  
Drilling Company Drl i lor 

Dato Dril lod Hoipor 

DriHing Mothod Dri l l ing F lu id  

Chockod  B y  
Sit. Managor 

CEARP Managor 
Commont8 

1 
Lithologic Doscr ipt ion 

t t  

t 6.0-8.0’ SAMPLE. 

6.0-6.5’: SAND AND S C A T T E R E D  
Recovered 2.01 2.0’ = 100%. 

GRAVELS:  light brown ( 5  Y R  51’6) to 
moderate brown (5 Y R  414); sand (2.5-2.0 
0) and (1.5-1.0 0): rounded; non-cemented: 
poorly sorted: wet at 6.0’. 

A R A P A H O E  FORMATION 

6.5-8.0’: C L A Y E Y  SANDSTONE: varying 
light brown (5 YR 516) and (5 YR 6 / 4 )  to -- moderate brown (5 YR 4/4) with pale 
yellowish brown (10 YR 6/2) ;  sand (3.0- -- 2.5 0); weakly to non-cemented; poorly 

sorted; moderately oxide (Fe )  stained; -- highly weathered very moist to moist. 

- 
8.0-10.0’ SAMPLE. _ _  Recovered 2.012.0’ = 100%. 
C L A Y E Y  SANDSTONE: varying light -- brown (5  Y R  6/43 and (5 Y R  5/6), light 
browiiish gray (5 Y R  6 / 1 ) ,  and brownish -- gray (5 Y R  4/1); fine-grained sand of 
(3.5-3.0 0) low to possible medium plastic; -- hardened small calcite fragments; moder- 
ately cemented; poorly sorted: moderately -- oxide (Fe )  stained; highly weathered, 

c moist. 

- 10.0-12.0’ SAMPLE. 
Recovered 0.012.0’ = 0%. -- 
J.2.0-13.0’ SAMPLE. _- Recovered 0.0/1.0’ = 0%. 

Samplos Coi ioctod or / Othor TO8tS P o r t o r n o d  

1 3.0 - 13.6’: Fie 1 d 
screen readings: 
HNU = 0.4 (1.5); 
OVA = 0.0 (0.0). 



LOG 
OF 

BOREHOLE 

Locat ion Rockv F l a t s  Plant: L a n d f i l l  Area Boroholo/ W 011 No. 72-87 ( c o n t  ‘ d .  

Coord1n;tor Ground S u r f r c o  E I O v a t l O f ~  

Total Dopth W i t o r  L o v o l  E n t o u n t o r o d  

Orllllng Company Drll lor 

0.t. Drlllod Holpor 

Orllllng Mothod Drll l lng Fluid 

Stat ic  

Chockod BY 
Slto Managor 

CEARP Y8naaOr  

Commonts 

Samplor Col loctod or 
Lithologic Ooscrlptlon hor  T o r t r  Portormod 

I 
I 

t 3 3 .O - 1 5 .O‘ S AMP Le. 
Recovered 0.61 2.0’ = 30%. 
S A N D Y  C’LAYSTONE: medium gray  (N 
S/O): medium i f  not highly plastic; mod- 
era tely cemeri ted: f iue-grained sand (3.5- 
3.0 0); weathered, moist. 

TOTAL DEPTH. 15.0’. 



LOG OF BOREt--1OLE 

QA ~ Y / D A T ~ ~ A L ?  /z -1 9 - 4 ; o  BORFtIOLE/Wl1 I NO. tlt e6089 
LOCATloN 
COORDINATES N39,332.69 €19,441.76 (RFP) WATER LEVEL ENCOUNTERED 19.5' 
TOTAL DCPTH 27.5' STAIIC 20.19' (10/13/89) 

DRILLING COMPANY f3o$es Srolhers 
DATE DRILLED May 8 and 18, 1989 CIIECKCD BY 
DRILLING MElIIOD Hollow Stem Auqer SITE MANAGLR 
LOGGED BY R.T. Treat 

COMMENTS 

GROUND SllRr ACE ELLVATION 5993.3' Rocky flots Plant; hndfiil Area 

DRll LER K. Packer HLLPER A. Boday 
LRILLING KU%-None 

GEOLOGIST CEARP MANAGER 
Dry ice was placed dom hollow stern auqer startinq at 9.5' to neutralize the methane gases 
encountered down hole. 

I I I J 

ARTIFICIAL FILL 

0.0-1.5' SAMPLE. 
Recovered 1.2/1.5' = 80%. 
CLAYEY GRAVEL: light brown (5 YR 5/61. grayish 
brown (5 YR 3/21 and moderate yellouish brown (10 
YR 514); some sand; gravel (0.10 mn to 4 1/2") 
with sune asphalt; angular, subangular and feu 
subrounded; ueakly cemented; poorly consolidated; 
feu roots; low to no plasticity; slightly mist. 

1.5-3.5' SAMPLE, 
Recovered 0.25/2.0' = 12%. 
CLAYEY GRAVEL: same as above. 

3.5-5.5l SAMPLE. 
Recovered 1.3/2.0t = 65%. 
CLAY AND GRAVEL: dusky brown (5 YR 2/2); pale 
brown (5 YR 5/21 and some light brown (5 YR 5/6); 
trash consisting of uood chips, dry uall, plywood 
chips; fine- and mediun-grained sand; gravel (0.20 
mn to 3.25 mn); weakly consolidated; non-plastic; 
medim stiff; moist. 

HNU Background: 0.0 
OVA Background: 1.0 

Explosimeter was used 
during the drilling of 
this boring. 

ALL readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otheruise noted 
belou. 

OVA uas off scale in the 
augers and breathing zone 
during the entire 
drilling effort. 

TRIP BLANK SAMPLE 
TBO508896 

0.0-1.2' SAMPLE 
(VOAS only) 
LF01890001 

0.0-6.0' SAMPLE 
L F01890006 
LF01890006FE 

3.5-6.8' SAMPLE 
(VOAs only) 
L f 0 189U305 

PAGE 1 OF 4 



WILL NO. 8106089 LOG OF BOREIIOLE PAGE 3 OF 4 

5.5-7.5' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
CLAY UIlH SANDY GRAVEL: dusky brow (5 YR 5/21; 
pale brown (5 YR 5/21; wood fragnents; paper; 
as@talt and gravel (0.25mn to 1.75 mn); very fine- 
grained sand (3.5-3.0 phi); weakly cemented; 
poorly consolidated; stiff; low plasticity; mist. 

7.5-9.5' SAMPLE. 
Recovered 0.2j2.0' = 10%. 
CLAY UlTH SANDY GRAVEL: same as above. 

Note: 9.5-10.5': Drilled uith center bit. NO 
sample recovery. 

10.5-11.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
LANDFILL DEBRIS: grayish blact (N 2jO) to dusky 
brown (5 YR 2/21; paper; wood; some scsttered 
gravel (0.25 mn); angular to subangular. 

11.5-13.5' SAMPLE. 
Recovered 1.5j2.0' = 75%. 
LANDFILL DEBRIS: same as above; gravelly clay with 
glass; wire; wood and paper. 

6.0-12.0' SAMPLE 
L F01890612 

7.5-7.7' SAMPLE 
(VOAS only) 
LF01890709 

10.5-11.5': Reading on 
core: 
OVA: 75 

11.5-13.5': Readings on 
core: 
OVA: 55 
XNu: 4.5 

11.5-13.0' SAMPLE 
(VOAs only) 
LF01891214 

12.0-15.7' SAMPLE 
LF01891218 



h 

I d  
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I \  
tr: 
E E  fl LITHOLOGIC DESCRIPTION 

_ _  
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13.5-15.5' SAMPLE. 
Recovered 0.4/2.0' = 20%. 
LANDFILL DEBRIS: same as above. 

SAMPI FS rnl I FrTTn 
OR OI11LH i€SIS 

PERFORMED 

15.5-17.5' SAMPLE. 
Recovered 0.2/2.0' = 10%. 
CLAY: moderate brow (5 YR 4/4) to grayish brow 
(5 YR 3/21: some wood; low plasticity; weakly 
cemented; moist. 

17.5-19.5' SAMPLE. 
Recovered 0.2/2.0' = 10%. 
CLAY: pale brown (5 YR 5/2) to grayish brown (5 YR 
3/21; some gravel; weakly cemented; poorly 
consolidated; Low plasticity; mist. 

_- - -7 ROCKY FLATS ALLUM -- 
19.5-20.5' SAMPLE. 
Recovered 1.2/1.0' = 120%. 
CLAYEY SAND AND GRAVEL: pale yellowish brown (10 
YR 6/2) to dark yellowish orange (10 YR 6/61; 
severely oxide stained; very fine-grained (3.5-3.0 
phi) to fine-grained (2.5-2.0 phi) sand ;gravel 
(1.25 mn to 1.75 mn); subrounded; rounded; neakty 
cemented; very moist to moist. 

20.5-21.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYEY SAND AND GRAVEL: dark yellowish orange (10 
YR 6/6) to light brown (5 YR 5/6); gravel (1.25 mn 
to 2.25 mn); subangular; subrounded; fine-grained 
(2.5-2.0 phi) to coarse-grained (1.0-0.5 phi) 
sand; weakly cemented; poorly consolidated; mediun 
dense; severely oxide stained; moist. 

13.5-15.5': Reading on 
core: 
HNU: 2.5 
15.5-17.5': Readings on 
core: 
HNu: 1.8 
OVA: 3.0 

15.5 - 15.7' SAMPLE 
(VOAS only) 
LF01891618 

17.5-21.5' SAMPLE 
L F01891822 

19.5-20.5': Reading on 
core: 
OVA: 2.4 

19.5-20.5' SAMPLE 
(WOAs only) 
L F01892021 

1'3.5' 

20.19' 
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21.5-23.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

SAMPI FS rni I rrrn 
OR OIIBK IL5IS 

PERFORMED 

21.5-22.7': CLAYEY SAND AND GRAVEL: salm as above. 

ARAPAHOE/LARAMIE FORMATION 

22.7-23.5': CLAYSTONE: pale yellowish brown (10 YR 
6 / 2 ) ;  light olive grey (5 Y 5/2); massive; 
homogeneous; mediun plasticity; mediun hard; 
slightly oxide stained; moist. 

23.5-25.5' SAMPLE. 
Recovered 2.0/2.0' 5 100%. 
CLAYSTONE: same as above; severely oxide stained 
at 23.5-24.58, then moderately to slightky stained 
in lower run; mediun gray (N 5/0) to d i m  dark 
gray (N 4/0). 

25.5-27.5' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SANDY CLAYSTONE: same as above; more sand; 
slightly moist. 

TOTAL DEPTH = 27.5' 

21.5-23.5' SAMPLE 
(VOAs only) 
LF01892226 

22.7-27.3' SAMPLE 
LF01892327 
LF018923270 

23.5-25.5' SAMPLE 
(VOAs only) 
L FO1892426 



LOG OF BOREHOLE 

n 
k- 
L 

X I  
I - =  

w e o  
2 LlTHOLOGl C DESCRlP I O N  

u_ v 

a 4 -  ZE 
n 0 2  W C  

- -  BOREHOLE/WLL NO. R3fI&J,BQ- 
GROUND SURFACE ELEVAION 5984.5' 

QA  BY/DATE 4.4 / n u -  /7 /& qr) 
LOCATION &-&kV ~1- 
COORDINATES -2.08 F 7 w . 5 8  (Rp)  WATER LEVEL ENCOUNERED 18.5' 
TOTAL DEPTH 45.0' STAllC 22.88' (09/27/89) 

DRILLING COMPANY Bodes Brothers DRILLING FLUID Nnne 

DATE DRILLED _MO" 74 - 75 1989 
DRILLING METHOD 

DRILLER K. Parker HELPER R. Orr 

CHECKED BY J. fl.& W W  
SITE MANAGER 

CEARP MANAGER 
LOGGED BY5.p. W r  

COMMENTS &v ice was -d in and aLpuDd the v p r  to t r n  on . I  . . .  GEOLOGIST 

f r a  the laadfru 4 s  
. .  

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

ARTIFICIAL FILL 

0.0-1.0' SAMPLE 
Recovered 0.3/1.0' = 30%. 
SAND AND CLAY: moderate yellowish brown (10 YR 
5/4); some 1 to 2 un gravel; fine- to very coarse- 
grained sand; poor sorting: anguiar; quartzose; 
non-stratified; unconso\idated; non-cemented; 
loose; dry. 

1.0-3.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
GRAVELLY CLAYEY SAND: moderate yellowish brown (10 
YR 5/41: fine- to very coarse-grained sand; 1 to 2 
cm gravel; poor sorting; angular to subangular; 
quartzose; non-stratified; unconsolidated; non- 
cemented; loose; dry. 

3.0-4.0' SAMPLE. 
Recovered 0.2/1.0' = 20%. 
SANDY GRAVELLY CLAY: pale yellowish brown (10 YR 
6 1 2 ) ;  fine- to coarse-grained sand; 2 to 7 cm 
gravel to trace pebbles; poor sorting; subangular; 
quartzose: non-stratified; unconsolidated; non- 
cemented; medium dense to loose; dry. 

4.0-6.0' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SANDY GRAVELLY CLAY: moderate yellowish brown (10 
YR 5/41; fine- to very coarse-grained sand; 1 to 5 
cm gravel; poor sorting; subangular; granite and 
quartzites; non-stratified; moderately 
consol idated; stiff ; low plasticity; s t i gh t l y 
calcareous; moist. 

HNu Background: 0.0 
OVA Background: 0.0 
Explosimeter Background: 
0.0 

All readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
780524898 

0.0-2.0' SAMPLE 
(VOAs only) 
LF0289BR0002 

0.0-2.1' SAMPLE 
LF0289BR0003 

3.0': Readings in Auger: 
OVA: 200 
Exptosimeter: 15% LEL 
Reading on Core: 
OVA: 1.0 

TRIP BLANK SAMPLE 
18052589B 

3.0-9.0' SAMPLE 
Lf02898R0309 

ffazwA PAGE f OF 6 
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SAMM f S  COI 1 ECTED 
OR UTHtR TESTS 

PERFORMED 

6.0-8.0' SAMPLE 
Recovered 1.4/2.0' = 7OX. 
SANDY GRAVELLY CLAY: sme as above; moderate 
yellowish brown (10 YR 5/41: moderate olive bron 
(5 Y 4/4); moderate r d i s h  brom (10 YR 4 / 6 ) ;  1 
to 8 an gravel. 

Recovered 2.0/2.01 = 100%. 
SANDY GRAVELLY CLAY: sime as above; moderate 
yellowish bron (10 YR 5/41 to black ( W  1/01; 1 to 
4 cm gravel; mod; plastic a d  metal debris. 

10.0-12.0' SAMPLE. 
Recovered 2.0l2.0' = 1oOX. 
CLAYEY SAND: grayish g r m  (10 GY 5/2) to 
yellowish gray (5 Y 7/21: some iron-oxide stain-- 
dark yellowish orange (10 YR 6/6); fine- to 
coarse-grairted sand; 1 to 2 an gravel; poor 
sorting; subenguler; qwrtrose; slightly 
stratified to laminated; nadcrateLy consolidated; 
weakly cemented; media dense; Lou plastic; moist. 

12.0-14.0' SAMPLE. 
Recovered 2.012.0' = 100%. 
CLAYEY SAND: light brown (5 YR 5/61; fine- to very 
coarse-grained send; trace 1-2 cm gravel; poor 
sorting; subengular; qartzosc lenses to rum- 
stratified; moderately consolidated; weakly 
canented; medius dense; low plastic; iron-oxide 
staining; moist. 

4 .0-6.0' W P L E  
(VOAS only) 
LF0289BR0406 

7 6.0': Readings in Auger: 
OVA: 1000.0 
Explosimter: 100% LEL 
Reading on cuttings: 
WA: 10.0 

8.0-10.0' SAMPLE 
(VOAS only) 
LF0289BR0810 

10.0- 15 -7' SAMPLE 
LF0289BR1016 

12.0-14.0' S W L E  
(VOAS only) 
LF0289BR 1214 



0 

- -  13 -- - ., .’ * ‘  ,‘I 14.0-16.0’ SAMPLE. - - _  , ’,, ,/ Recovered 1.7/2.0’ = 8%. 
/ CUYEY SAND: same as above; dark yellowish orange 
/- (10 YR 6/6) to dark yellouish brown (10 YR 4/21; 

lw to non-plastic; mediun h e  to dense. 

16.0- 18.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYEY GRAVELLY SAW: light brom (5 YR 5/61 to 
moderate yellowish brown (10 YR 5/41; fine- to 
very coarse-grained sand; 1 to 2 em gravel; poorly 
sorted; &mngular; qmrtrose; slightly 
stratified; very thin (112 cm) clean sand lenses; 
moderately consolidated; weakly cemented; mediun 
dense to h e ;  mediun to low plastic; moist. 

18.0-20.0‘ SAMPLE. 
Recovered 1.9/2.0’ = 95%. 
18.0-18.5’: CLAYEY GRAVELLY SAND: same as above. 
18.5-19.9’: SAND: dark yellowish orange (10 YR 
6/6); trace silt; fine- to very coarse-grained 
sand; some (1 to 3 em) gravel; poorly sorted; 
-1.r; quartzose to arkosic; vwonsolidated; 
non-stratified; non-plastic; medim dense; wet. 

0.0-22 .O’ SAHPLE. 
Recovered 2.0/2.0’ = 100%. 

o r m e  (10 YR 6/6) :  fine- to coarse-grained sand; 
SANDY GRAVELLY CLAY: dark yellowish 

1 to 8 clll gravel and pebbles; poorly sorted; 
abangular; grmite and quartzite; nun-stratified; 
moderately cmtidated; non-cemented; medim 
plastic; very stiff to hard; a 4 an sandy gravel 
lense a t  contact with clawtone bedrock: very 

ARAPAHOE LARANIE/FORMATION 

20.9-22.0’: CLAYSTONE: light olive brom (5 Y 5/61 
to light olive grey (5 Y 5/2); non-stratified; 
blocky; well consolidated; non-cemented; iron- 
oxide banding; hard; mediun to high plastic; 
weathered; mist. 

16.0-18.0‘ SAMPLE 
(vas only) 
LF0289BR 16 18 

16.0-19.9’ SAMPLE 
LF0289BR1620 

30.0-22.0‘ SAMPLE 
(WAS only) 
Lf0289BR2022 

3.0-26.9’ SAMPLE 
LF0289BR2127 

18.5’ y7 
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22 .O-24 .O' SAUPLE . 
Ruovered 2.0/2.01 = 100%. 
CLAYSTONE: suae as ake; light to heavy iron- 
oxide staining at 23.9'. 

24.0-26 .O' SAMPLE. 
Recovered 2.0/2.0' = 1oOX. 
CLAYSTONE: sme as above: arayish b r w  (5 YR 
3/21; pale yellowish b r w  T l O .  YR 6/2); grayi8h 
orange (10 YR 7/41; very mottled; Bbvlchnt iron- 
oxide staining. 

CLAYSTONE: same as above; mnganese oxide and 
iron-oxide staining; v ~ r y  thin silty Send 
interbeds. 

28.0-30.0' SAMPLE. 
Recovered 2.0f2.0' = 100%. 
CLAYSTONE: sane as above; dark yellouish orange 
(10 YR 6/6); Light olive gray (5 Y 5/2); dusky 
yellowish b r m  (10 YR 2/2); very hard to hard; no 
sand; mottled to 29.1'. 

24 .O-26.0' SAUPLE 
(vas only) 
LFOf89BR2426 

I 22.88' 
I -  

26.9-32.9' W P L E  
LF0289BR2733 

28.0-30.0' SAMPLE 

LFO289BR2830 
( v a s  only) 
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30.0-32.0' SAMPLE, 
Recovered 2.0l2.0' = 100%. 
CLAYSTCUE: &e as above; light otive bran (5 Y 
5/61; d i m  gray (N 5/0,  light olive gray (5 Y 
5/2); wry mottled; high plastic; trace iron-oxide 
staining. 

32.0-34 .O' SAMPLE , 
Recovered 2.O/2.On = 1ooX. 
CLAYSTCUE: sum as ebove: olive aray (5 Y 4/1): 
light olive brown (5 Y S/6); dari gray (I 3/01; 
lulinated; dark gray zone &e to oxide 
staining. 

31.0-35.0' SAMPLE. 
Recovered 1.0/1 .Ot = 100%. 
CLAYSTONE: saue as above; brownish black (5 YR 
2/11; lncdirn gray (N 5/0); medim dark gray (N 
4/0) ;  mottled. 

35 .O-36 .O' SAMPLE. 
Ruwered 1.0/1 .On = 100%. 
CLAYSTOWE: smie as above; dark gray (N 3/0) to 
lieht olive gray (5 Y 6/11; slightly s i l ty ;  tract 
wry fine-grained sand; slightly mottled. 

36.0-37.0' SAMPLE. 
Ruwered l .O/ l .On I 100%. 
CLAYSTONE: s& as above; mediun gray (N 6 / 0 )  to 
medim dark gray (N 4/0) ;  blocky to platy; very 
hard. 

- 

30.01: Reading in Auger: 
Explosimetcr: 20% LEL 

32.0-31.0' SAUPLE 
( V M S  only) 
L F0289BR3W 
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37.0-38.0' SAMPLE, 
Recovered l.O/l.Of = 1OOX. 
CLAYSTONE: s&? as above. 

38.0-39.0' SAMPLE. 
Recovered 1.0/1.0' = 1oOX. 
CLAYSTONE: SWT as above; nrdirn gray (I S/O) to 
light gray (N 7 / 0 ) .  

39.0-40.0' SAMPLE. 
Recovered 1.O/1.O8 = 100%. 
CLAYSTONE: same as above; dark gray (N 3/01 to 
light olive gray (5 Y 6/1); Lminated, nmnganeae 
oxide staining in discrete layers. 

40.0-41.0' SAMPLE. 
Recovered l.O/l.O1 = 100%. 
CLAYSTONE: same as above. 

41 .O-42.0" SAMPLE 
Recovered l.O/l.O' = 100% 
CLAYSTONE: same as above; brownish gray (5 YR 4 / 1 )  
to diu dark gray (W 4/01. 

42.0-43.0' SAMPLE. 
Recovered l.O/l.Of = 100%. 
CLAYSTONE: SA as above; increasing silt content; 
increasing tnmnganese oxidc staining. 

43.0-44.0' SAMPLE. 
Recovered 0.4/1.O' = 40%. 
CLAYSTOWE: SA as above; trace very fine-grained 
S d .  

44.0-45.0' SAMPLE. 
Recovered 0.0-1.0' = 0%. 

TOTAL DEPTH = 45.0' 

FIELD BLANK SAMPLE 
LF0289BROOFB 
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:s Plant: Landfill Area 
.272.29 E20.465.42 (RFP) 

SAMPIIS C9LLECKD 
OR OTHER TESTS 

PERFORMtD 
LlTHOCOGl C DESCRIP I O N  

DRILLING COMPANY Bodes Brothers 
O A K  DRILLED Mav 1 and 2. 1989 
DRILLING METHOD Hollow Stem Auaer 
LOGGED BY R.T. Treat 

GEOLOGIST 

BOREHOLE/WELL NO. B206289 
GROUND SURFACE ELEVAlION 5977.59’ 
WATER LEVEL ENCOUNTERED 12.5’ 

STAllC 30.52‘ (09/28/89) 
DRII.I.ER K. Parker HELPER R. Orr 
DRILLING FLUID Nc 
CHECKED BY -fA ,A L m w  

Y SIR MANAGER 

CEARP MANAGCR 
COMMENTS 

ARTIFICIAL FILL 

0.0-1.5’ SAMPLE. 
Recovered 1.2/1.5‘ = 80%. 
0.0-0.25’: SANDY CLAY: pale yellouish brown (10 YR 
6/2); trace to some gravel; fine-grained (3.0-2.5 
phi) sand : weakly cemented; poorly consolidated; 
mediun stiff; very moist. 

TOP SOIL 

0.25-0.50‘: CLAY AND GRAVEL: dusky brown (5 YR 
2/21: gravel (0.75 mn to 3.50 mn); angular, 
subangular and feu subrounded; poorly 
consolidated; abundant roots; slightly moist. 

ROCKY FLATS ALLUVIUM 

0.50-1.20’: SANDY GRAVEL: pale yellowish brown (10 
YR 6/21; medium-grained (2.0-1.5 phi) to very 
coarse-grained (-0.5 to -1.0 phi) sand; gravel 
(0.25 mn to 4.75 nm); ueakly cemented; poorly 
consolidated; non-plastic; dense; dry. 

1.5-3.5’ SAMPLE. 
Recovered 1.3/2.0’ = 65%. 
SANDY GRAVEL:.-dark reddish brown (10 R 3/4) to 
pale red (10 R 6/21; clayey (1.5-2.0’) to trace 
clay (2.0-2.3’); fine-grained (3.0-2.5 phi) up to 
very coarse-grained (-0.5 to -1.0 phi) sand; 
gravel (0.15 mn to 2.10 mn); granite and 
quartzite; moderately cemented; medium dense; 
moderately consolidated; slightly damp. 

HNu Background: 0.0 
OVA Background: 0.0 
All readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

1.5‘: Reading in Auger: 
OVA: 0.2 

3.51: Reading in Auger: 
OVA: 1.0 



I? 

t 

9 

3.5-4.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY GRAVEL: same as above; sane clay. 

Note: 4.5-5.5': Drilled with center bit. No 
sample recovery. 

SAMPLES rfii I F~TTD 
LITHOLOGIC DESCR IP I O N  OR OIHER rm 3 E 2  a 

- - 0  

PERFORMED 
4 Q  =- 
!53 3: 

5.5-7.5' SAMPLE. 
Recovered 1.312.0' = 65%. 
SAND AND GRAVEL: dark yellowish orange (10 YR 6/61 
to pale yellowish brown (10 YR 6/21; very fine- 
grained (3.5-3.0 phi) to very coarse-grained (0.0 
to -0.5 phi) sand; gravel (0.25 mn to 2.25 m); 
angular, subangular and few subrounded; quartzite 
and granite; weakly cemented; poorly consolidated; 
medium dense; non-plastic; slightly moist. 

7.5-9.5' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
7.5-7.8': SAND AND GRAVEL: same as above. 
7.8-8.6': CLAYEY SAND: light gray ( N  7/01 to 
streaks of moderate brown (5 YR 4/4); fine-grained 
(3.0-2.5 phi) sand; moderately cemented; weakly 
consolidated; medium dense; Lou plasticity; moist. 

9.5-11.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SAND: dark yellowish orange (10 YR 6/61 to 
pale yellowish brown (10 YR 6/2); very fine- 
grained (3.5-3.0 phi) to coarse-grained (0.5-0.0 
phi) sand; gravel (0.25 mn to 1.75 mn); 
subangular, angular and some rounded; weakly 
cemented; poorly consolidated; medium dense; 
moist. 

11.5-13.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
SAND: moderate yellowish brown (10 YR 5/41; some 
gravel (0.25 m to 1.50 mn); fine-grained (3.0-2.5 
phi) to very coarse-grained (0.0 to -0.5 phi) 
sand; non-cemented; poorly consolidated; medium 
dense; wet. 

3.5-4.5': Readings on 
core: 
OVA: 0.2 
HNu: 4.5 

4.5': Reading in Auger: 
OVA: 5.0 
- 

5.5-7.5': Reading on 
Core: 
OVA: 0.4 

7.5-9.5': Reading on 
Core: 
OVA: 5.6 

9.5': Readings in Auger: 
O x  250 
HNu: 5.5 

9.5-11.5': Reading on 
Core: 
OVA: 2.2 

11.5-13.5': Reading on 
Core: 
OVA: 12.4 

13.5': Readings in Auger: 
OVA: 150 
7 

HNu: 2.2 

12.5' 
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13.5-14.51 SAMPLE. 
Recovered l.O/l.O' = 100%. 
SAND: dark yellowish orange (10 YR 6/61 to light 
broun (5 YR 5/6); some gravel; non-cemented; 
ueakly consolidated; loose; non-plastic; wet. 

14.5-15.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
14.5-14.8': SAND: same as above. 

ARAPAHOE/LARAMIE FORMATION 

14.8-15.51 CLAYSTONE: light gray (N 7/0) to medium 
light gray (N 6/0); highty pLastic; moderately 
cemented to weakly cemented; medium hard; moist. 

15.5-17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: dark yellowish orange (10 YR 6/61 to 
streaks of pale yellouish broun (10 Y R  6/21; trace 
fine-grained sand; highly plastic; moderately 
cemented; moderately consolidated; oxide stained; 
weathered; damp. 

17.5'-19.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; less iron-stained. 

19.5-21.5' SAMPLE. 
Recovered 2.0/2.0' = 700%. 
CLAYSTONE: light olive gray (5 Y 6/1); moderately 
cemented; highly plastic; medium hard; massive; 
homogeneous; blocky; slightly oxide stained; 
weathered; moist. 

13.5-14.5': Reading on 
Core: 
OVA: 3.2 

- 14.5): Readings in Auger: 
OVA: 85.0 
HNU: 0.3 

14.5-15.5': Reading on 
Core: 
OVA: 4.0 

15.5': Readings in Auger: 
OVA: 18.0 
HNu: 0.4 

7 

15.5-17.5': Reading on 
core: 
OVA: 2.0 
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21.5-23.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as abave; light gray (N 7/01 to 
medium light gray (N 6/0); some sand to sandy 
lensed; moist. 

23.5-25.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: light gray (N 7/01 to predominantay 
dark yellouish orange (10 YR 6/61; some fine- 
grained sand; medium plasticity; moderately 
cemented; moderately consolidated; medium hard; 
iron-stained; massive; homogeneous; Weathered; 
moist. 

25.5-27.5' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

27.5-28.5' SAMPLE. 
Recovered 2.0/1.0' = 200%. 
CLAYSTONE: medim light gray (N 6/0); trace fine- 
grained sand; massive; medium plasticity; 
homogeneous; moderately cemented and moderately 
consolidated; medium hard; slightly weathered; 
slightly moist. 

28.5-29.5' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
CLAYSTONE: medium dark gray (N &/(I); some fine- 
grained sand; low plasticity; massive; 
homogeneous; weakly cemented; poorly consolidated; 
medium hard; slightly moist. 
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29.5-30.5/ SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYSTONE: same as above; some fine-grained sand 
to sandy. 

30.5-31.5' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
CLAYSTONE: same as above; less sand and more 
weathered; oxide stained, lensed and streaked; 
moist. 

31.5-33.5' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
CLAYSTONE: dark gray (N 3/0); trace to some very 
f ine-grained sand; massive; medium plasticity; 
moderately cemented; poorly consolidated; medium 
hard; slightly weathered; caliche Lense noted at 
33.2-33.25'; strongly reactive to HCL; very light 
gray (N 8/0); slightly moist. 

33.5-34.5' SAMPLE. 
Recovered 1.0/1 .O' = 100%. 
CLAYSTONE: s&e as above; more very fine-grained 
sand. 

34.5-35.5' SAMPLE. 
Recovered l.O/l.O1 = 100%. 
SANDY SILTSTONE: medium gray (N 5/01; some Clay; 
massive; homogeneous; very fine-grained (3.5-3.0 
phi) sand; low ptasticity; moderately cemented; 
moderately consolidated; hard to medim hard; 
damp. 

35.5-36.5' SAMPLE. 
Recovered l.O/l,O' = 100%. 
SANDY SILTSTONE: same as above. 

36.5-37.5' SAMPLE. 
Recovered 1.0/1 .Or = 100%. 
SANDY SILTSTONE: same as above; slightly 
wea thered. 

30.52' 

34.5-35.5': Reading on 
Core: 
HNu: 2.0 

35.5': Readings in Auger: 
OVA: 0.2 
HNu: 10 

36.5/: Reading in Auger: 
OVA: 2.0 

36.5-37.5': Reading on 
Core: 
OVA: 2.0 

- 37.5': Readings in Auger: 

HNu: 1.0 
OVA: 1.8 
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37.5-38.5’ SAMPLE. 
Recovered l.O/l.O’ = 100%. 
SANDY SILTSTONE: same as above. 

38.5-39.5’ SAMPLE. 
Recovered l.O/l.O’ * 100%. 
SANDY SILTSTONE: same as above: more very fine- 
grained sand. 

39.5-41.0‘ SAMPLE. 
Recovered 1.2/1.5‘ = 96%. 
SANDY SILTSTONE: medium gray (N 5/01; sow clay; 
very fine-grained (3.5-3.0 phi) sand; blocky; 
massive; homogeneous; moderately cemented; 
moderately consolidated; some slickensides 
apparent; low plasticity; medium hard; 
unueathered; damp. 

41.0-42.5‘ SAMPLE. 
Recovered 1 - 4 l 1 . 5 f  = 93%. ~ . .  . - 
SANDY TO SANDSTONE AND SILTSTONE: same as above: 
more very fine-grained sand. 

42.5-44.0’ SAMPLE. 
Recovered 1.1/1.5’ = 73%. 
SANDY SILTSTONE: same as above. 

SILTSTONE: grayish black (N 2/01 to dark gray ( N  
3/01; some very fine-grained sand; abundant 
lignite; homogeneous; weakly cemented; moderately 
consolidated; blocky to massive; slightly moist. 

44.0-45.5’ SAMPLE. 
Recovered 1.5/1.5‘ = 100%. 

37.5-38.5’: Readings on 
Core: 
OVA: 1.2 
HNu: 0.2 

38.5’: Reading in Auger: 
HNu: 0.2 
- 

38.5-39.5’: Reading on 
Core: 
HNu: 0.4 

39.5’: Reading in Auger: 
HNu: 7.0 

41.0’: Reading in Auger: 
OVA: 1.0 
- 

41.0-42.5’: Reading on 
Core: 
OVA: 1.8 

- 42.5’: Readings in Auger: 
OVA: 49.0 
HNu: 4.0 
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45.5-46.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SILTSTONE: same as above; some more very-fine 
grained sand noted from 4 6 - 4 4 . f ' .  

46.5-47.5' SAMPLE. 
Recovered 1.0/1 .O' = 100%. 
CLAYEY SILTSTONE: same as above; trace sand. 

TOTAL DEPTH = 47.5' 

- 47.5': Reading i n  Auger: 
OVA: 6 . 0  
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19 1989 

dlow Stem Auger 
LC IGGED BY S.P. CorDenter 

GEOLOGIST 

BOACtiNE/WTLL NO. ~ 7 r n s n  , 
GROUND SURFACE ELEVATlON 5969.7 
WATER LEKL ENCOUNTERED N o n e  

STAllC None (09/28/89) 
DRILLER K Pnrkpr HELPER A. &&V 
DRILLING FLUID . , 1 

CHECKED BY d/dd2 4 2 n f L 4  
SIfE MANAGER 

- 

CEARP MANAGER 

ARTIFICIAL FILL 

0.0-2.2' SAMPLE. 
Recovered 1 .7/2.0' = 85%. 
0.0-0.7': SANDY CLAY: moderate yellowish broun (10 
YR 5/4); some gravel; very stiff to stiff; moist. 
0.7-1.7:: GRAVELLY SAW AND CLAY: dusky yellowish 
brown (10 YR 212); mediun dense, uith asphalt and 
scattered metat debris; mist. 

2 .O-4 .Of SAMPLE. 
Recovered 1 .45/2.0: = 72%. 
SAND AN0 CUY: dark yellwish brobm (10 YR 4/2); 
some graveL; m-stratified; fine to coarse- 
grained sands; subangular; quartzites; rnediun 
dense; sum paper and wod trash; moist. 

4.0-6.0' SAMPLE. 
Recovered 0.9/2.0' = 45%. 
SAND AND CLAY: S a m  8s above. 

HNu Backgroud: 0.0 
OVA Background: 0.0 
Explosimeter 
Backgroud: 0.0 

~ 1 1  readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
TB0519898 

0.0-3.0' SAMPLE 
LF048W003 

0.0-2.0': Reading on 
core: 
HNu: 0.3 

0.0-1.7' SAMPLE 
(VOAS only) 
LFO4890002 
LF0489000tD 

- 2.0:: Reading in Auger: 
OVA: 1.4 

3.0-4.9' SAMPLE 
L F04890309 

2.0-4.0' 
HNu: 0.1 

Reading on Core: 

PAGE 1 OF .3 



6.0-8.0' SMPLE. 
Recovered 0.0/2.01 * Ox. 
Note: 8.0-9.0': Drilled with center bit. No 
s w l e  recovery. 

ROCKY FLATS ALLWILU 

9.0- 10.0' SAMPLE. 
Recovered O . f / l  .O' = 70%. 
SAND AN0 GRAVEL: dnrk yellowish orange (10 YR 
6/61; clayey; non-stratified; hanogeneous; very 
fine to very coarse-grained sand; poor sorting; 
sdmngular; quartzites; non-cemented; moderately 
consolidated; medim dense to dense; mist to 
slightly moist. 

Note: 10.0-12.0': Drilled with center bit. No 
smple recovery. 

12.0-14.0' SAMPLE. 
Recovered 1.912.0' = 95%. 
12.0-13.3l: SAND AND GRAVEL: sane 8s above. 

ARAPAWE LARAUIElf03mATION 

13.3-13.9': CLAYSTONE: light olive gray (5 Y 6/1) 
to d i m  gray (N 5/01; 8- silt; trace sand; 
high to mdiun plasticity; moderately cemented; 
moderately consolidated; iron oxide stained; 
weathered; mist. 

4.0-4.9l SAMPLE 
(VOAS only) 
LFOCBpo606 

4.01: Readings in Auger: 
OVA: 150 
Explosimeter 5% LEL 

1.0-6.0': Readings on 
Core: 
HNu: 2.0 
OVA: 2.5 

- 

6.0': Readings in Auger: 

Explosimeter 50% LEL 

6.0-8.0': Reading on 
Core: 
HMu: 0.4 

8.0': Readings in Auger: 
OVA: 1000 
HNu: 0.4 
Explosimter: 7% LEL 

9.0': Reading in Auger: 
OVA: 45 

OVA: 7.5 

7 

9.0-9.7' SAMPLE 
LF06890913 

9.0-10.0': Reading on 
Core: 
OVA: 2.4 

9.0-9.7' SAMPLE 
(WAS only) 
LFO4890910 

- 10.0': Reading in 
Breathing Zone: 
OVA: 7S 

10.01: Readings in Auger: 
OVA: 1000 
HNu: 1.2 
Explosimter: 80% LEL 

12.0- 13.9' SMPLE 
(vas only) 
LFo4801214 

12.0-14.0': Reading on 
Core: - .  

WA: 0.4 

- 16.01: Reading in Auger: 
OVA: 35 
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14.0-16.0' SANPLE. 
Ruwered 1.9/2.0' = 95%. 
CLAYSTONE: sane os above. 

16.0-18.0' SAWPLE. 
Recovered 1.912.0' = 95%. 
CLAYSTWE: dark yellowish orange (10 YR 6/6) to 
li&t olive gray (5 Y 5/2); trace s i l t ;  laminated 
homogenous; mdiun to high plasticity; very hard; 
some iron oxide stain; highty weathered. 

18.0-20.0' SAMPLE. 
Recovered 2.1/2.0' = 105%. 
CLAYSTONE: saine as above; increased iron oxide 
staining at 19.0-20.0'. 

TOTAL DEPTH 20.0' 

14.0-16.0': Reeding on 
Core: 
OVA: 0.3 

14.0-20.0' SAMPLE 
Lf04891319 

14.0-15.9' SAMPLE 
(WAS only) 
LF-91416 

16.0-18.0': Reeding on 
Core: 
OVA: 0.2 

18.0': Reading in Auger: 
OVA: 45 

20.0': Reading in Auger: 
OVA: 15 

- 
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COORDINATES N39,445.20 E20,865.79 (RFP) 
TOTAL DEPTH 41.5' 

SAMPLES COLLECTED 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

0 2 
4,, =w 

= =  (r 

8 3  SE 

BtNfHNE/WCLL NO. B2u6489 
FRWND SURFACE ElfVATlON 5969.1 4' 
WATER LEVEL ENCOUNTERED None 

STATIC 4.92j (09/27/89) 
MILLER K. Parker HELPER j. Orr 

CHECKED BY -fA AZ~XW-YLLM A 

DRILLING FLUID None 

1 '  SITE #ANAGER 

CEARP MANAGER 
COMMCNE 

TOPS01 L - 
0.0-1.5' SAMPLE. 
Recovered 1.25/1.5' = 83%. 
0.0-0.4': CLAY: dusky broun (5 YR 2/21; 
some gravel; weakly cemented; poorly consolidated; 
medium stiff; abundant roots; moist. 

ROCKY FLATS ALLUVIUM 

0.4-1.25': CLAY: dusky broun (5 YR 2/21; some 
gravel (0.25 m to 4.75 mn);  quartzite and 
granite; rounded, subrounded, and feu subangular; 
weakly cemented; poorly consolidated; moist. 

Recovered 1.1/2.0' = 55%. 
1.5-1.7': CLAY: same as above; some gravel. 
1.7-2.6': CLAYEY SAND: grayish orange pink (10 R 
8 / 2 )  and grayish pink (5 R 8/2); some gravel to 
gravelly (0.25 mn to 6.50 mn); angular, 
subangular, and feu subrounded; f ine-grained (3 .0 -  
2.5 phi) to coarse-grained (0.5-0.0 phi 1 sand; 
weakly cemented; poorly consolidated; very 
calcareous; moist. 

1.5-3.5' SAMPLE. 

3.5-5.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
CLAYEY SAND AND GRAVEL: light broun (5 YR 6/4) to 
pate yellowish broun (10 YR 6/21; sand and gravel 
same as above; ueakly cemented; poorly 
consolidated; medium dense; non-plastic; moist. 

HNu Background: 0.0 
OVA Background: 0.0 
All readings on cuttings, 
in breathing zone, on 
core and in augers: 0.0; 
unless otheruise noted. 

- 3.5': Reading in Auger: 
OVA: 6.6 

5.5': Reading 
OVA: 1.2 

4.92' 

n Auger: 

PAGE I OF LfasIM 
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5.5-7.5' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
5.5-6.8': CLAYEY SAND AND GRAVEL: same as above. 
6.8-7.1': CLAY: dark yellouish orange (10 YR 6/6); 
saw gravel; trace f ine-grained sand; moderately 
cemented; medium stiff; Lou plasticity; moist. 

ARAPAHOE/LARAMIE FORMATION 

SAMM rS pol I F U I T  
OR U l t l t R  RSIS 

PC RFORMED 

7.5-9.5' SAMPLE. 
Recovered 1.7L2.0' 2 85%. 
CLAYEY SANDSTONE: light gray (N 7/01 to dark 
yellouish orange (10 -YR 6/6); very fine-grained 
(4.0-3.0 phi) sand; weakly cemented; poorty 
consolidated; medium hard; oxide-stained at 
bottom; higbly ueathered; moist. 

9.5-11.5' SAMPLE. 
Recovered 7.8/2.0' = 90%. 
SANDY CLAYSTONE: dark yellouish orange (10 YR 6/61 
to streaks of pale yellouish brown (10 YR 6/2); 
severely oxide-stained; very fine-grained sand; 
blocky to layered; Lou to medim plasticity; 
highly ueathered; moist. 

Note: 11.5-12.0': Drilled uith center bit. No 
sample recovery. 

12.0-13.5' SAMPLE. 
Recovered l.S/l.S' = 100%. 
SANDY CLAYSTONE: same as above; trace sand. 

11 

=Readings in Auger: 
HNu: 5.0 
OVA: 3L.O 
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13.5-15.5' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SANDY CLAYSTONE: medium light gray (N 6/01; very 
f ine-grained sand; weakly cemented; moderately 
consolidated; medium hard; lou to medium 
plasticity; homogeneous; blocky to layered; 
slightly weathered; slightly moist. 

15.5-17.5' SAMPLE. 
Recovered 1.7/2.0' = 100%. 
SANDY CLAYSTONE: same as above. 

17.5- 19.5) SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above; dark yellowish 
orange (10 YR 6/61 and light broun (5 YR 5/61 to 
streaks of pale yellowish brown (70 YR 6/21: 
severely oxi de- s tai ned. 

19.5-21.5' SAMPLE. 
Recovered 2.0/2.0) = 100%. 
SANDY CLAYSTONE: dark yetlowish orange (10 YR 6/6) 
streaks of pale yellowish brown (10 YR 6/21; 
grading to sane s ad ;  severely oxide-stained; 
highly weathered; weakly cemented; poorly 
consolidated; mist. 

15.5': Reading in Auger: 
OVA: 1.0 
- 
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21.5-23.5' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
CLAYSTONE: same as above; some to trace sand. 

23.5-25.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: medium gray (N 5/0) to dark gray ( N  
3/01; streaks of pale yellouish brown (10 YR 6/21; 
massive; blocky; mediun plasticity; moderately 
cemented and consolidated; homgeneous; slightly 
ueathered; slightly moist. 

25.5-27.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above. 

27.5-29.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
CLAYSTONE: greenish gray (5  GY 6/1) to light gray 
( N  7/01 and moderate yellowish broun (10 YR 5/4); 
trace sand to sandy tense at 28.5-28.8'; very 
f ine-grained; moderately cemented; ueakly 
consolidated; massive; homogeneous; low 
plasticity; slightly weathered; slightly moist. 
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29.5-31.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above; more sand; very 
fine-grained (1.0-3.0 p h i )  sand tenses; mderately 
oxide-stained; slightly mist. 

31.5-33.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SANDY CLAYSTONE: dark yellowish orange (10 YR 6/6) 
to pale yellowish brown (10 YR 6/21 with steaks of 
light gray (N 6/0); very fine-grained sand; low 
plasticity; moderately cemented and consolidated; 
medium hard to hard lensed; massive; homogeneous; 
weathered; damp. 

33.5-35.5' SAMPLE. 
Recovered 2.0/2.0' = 1OOr. 
SANDY CLAYSTONE: medium gray (N 5/01: very fine- 
grained sand; massive; homogeneous; iron-oxide 
streaked; low plasticity; moderately cemented: 
moderately consolidated; slightly weathered; damp. 

35.5-37.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; Less sand. 

PAGE !i OF li 

29.5': Reading in Auger: 
OVA: 1.3 
- 

31.5' Reading in Auger: 
OVA: 1.0 
- 

=Reading i n  Auger: 
ova: 37.0 
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- 37.5': Reading in Auger: 
OVA: 38.0 

-- - 

-- 

_- - 
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39.5': Reading in Auger: 
OVA: 1.0 
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SAMPLES COLI ECTED 
OR OTHER TESTS 

PERFORMED 

QA BY/OATE-//& a7c h/-WH 
LOCATION RQ& flats PlanC:fa l  Area 
COORDINATES ~ 3 9 . 7  ~71.023.37 &p! 
TOTAL DEPTH 41.5’ 

DRILLING COMPANY ~0-s 
DATE DRILLED -9 
DRILLING METHOD Hdlow S u e r  
LOGGED BY R.T. Treat 

GEOLOGIST 

BOREHCtE/WELL NO. B206589 
GROUND SllRFACE ELEVATION 5967.80’ 
WATER LEVEL ENCWNlERED 27.5’ 

PRllLER K. Parker HELPER R. Orr 
DRILLING FLUID None 
CHECKED BY db &rnm 

STATIC 7.30’ (og/zfi/ag) 

i SITE ’MANAGER 

EARP MANAGER 
COMMENTS 

TOPSOIL 

0.0-1.5‘ SAMPLE. 
Recovered 0.5/1.5’ = 33%. 
CLAY: dusky brown (5 YR 2/2) to moderate brown (5 
YR 4/41; some gravel and scattered cobbles; low 
plasticity; abundant roots; ueakly cemented; 
poorly consolidated; loose to medium stiff; 
slightly mist. 

ROCKY FLATS ALLUVIUM 

1.5-3.5‘ SAMPLE. 
Recovered 1.3/2.0‘ = 65%. 
1.5-2.5‘ CLAY: yellowish gray (5 Y 7/2) ;  some sand 
and some gravel; very calcareous and highty 
effervescent to HCL; very fine- (3.5-3.0 phi) to 
fine-grained (3 .0-2 .5  phi) sand; gravel size: 
(0.15 to 1.25 cm); weakly cemented; low 
plasticity; poorly consolidated; moist. 
2.5-2.8’ CLAYEY SAND AND GRAVEL: fine- (3.0-2.5 
phi) to very coarse-grained sand (0.0 to -0.5 
phi); gravel (0.20 to 3.75 cm); quartzite and 
granitic origin; weakly cemented; poorly 
consolidated; subrounded to mostly subangular and 
angular; moist. 

3.5-5.5’ SAMPLE. 
Recovered 1.8/2.0‘ = 90%. 
3.5-4.9’ CLAYEY SAND AND GRAVEL: same as above. 
4.9-5.3‘ SAND AND GRAVEL: grayish orange pink (5 
YR 7/21 to light brown (5 YR 6/4); sand range 
fine- (2.5-2.0 phi) to very coarse-grained (-0.5 
to -1.0 phi) sand; gravel size: (0.25 to 5.50 cm); 
subrounded; subangular and angular; ueakly 
cemented; poorly consolidated; medim dense; non- 
plastic; slightly moist. 

HNu Background: 0.0 
OVA Background: 1.0 
All readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otheruise noted 
below. 

5.5’: Readings in Auger: 

HNu: 1.0 
OVA: 4.0 
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LIT} IOLOGIC DESCRIP TlON 
CAMPI rc rni I r rm  

OR U l I l t K  lLSIS 
PERF OR M E D 

5.5-7.5' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SAND AND GRAVEL: same as above. 

7.5-9.5' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
CLAY: dark yellouish orange (10 YR 6/61 to pate 
yellouish brown (10 YR 6/21: fine- and medium- 
grained sands; gravet size: (0.20 cm to 0.75 cm); 
medium plastic; moderately cemented; medim stiff; 
slightly calcareous; moist. 

ARAPAHOE/LARAMIE FORMATION 

9.5-11.5' SAMPLE. 
Recovered 1.W2.0' = 50%. 
CLAYSTONE: pale yellowish brown (10 YR 6/21 t o  
dark yellowish orange (10 YR 6/61: oxide stained: 
massive; homogeneous; moderately cemented; medium 
hard; medium plasticity; highly weathered; 
slightly moist. 

Recovered 1.2/2.0' = 602. 
CLAYSTONE: same as above. 

11.5-13.5' SAMPLE. 

7.30' 
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Ll THOLOG1 C DCrJCRIFTION 

13.5-14.5': Drilled uith center bit. No sample 
recovered. 

14.5-15.5' SAMPLE. 
Recovered l.O/l.Of = 100%. 
CLAYSTONE: same as above; now more sand (3.5-3.0 
phi). 

15.5-17.5' SAMPLE. 
Recovered 1.7/2.0f = 85%. 
SANDY CLAYSTONE: light gray (N 7/0 )  to dark 
yellouish orange (10 YR 6/6); very fine-grained 
sand (4.0-3.5 phi); low plasticity; moderately 
oxide stained; weakly to moderately cemented; 
medium hard; homogeneous; massive; blocky; 
slightly moist. 

17.5-19.5' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SANDY CLAYSTONE: same as above. 

19.5-21.5' SAMPLE. 
Recovered 1.5/2.0f = 75%. 
CLAYSTONE: same as above; now some sand and now 
severely oxide stained. 

SAMPI.FC. ?L!. TCTP 
OR OTHER KSTS 

Pf RFORMED 

- 14.5': Readings in Auger: 
OVA: 4.0 
HNu: 8.0 

- 15.5': Readings in Auger: 
OVA: 2-0 
HNu: 1.0 

19.5': Readings in Auger: 
OVA: 6.0 
HNU: 55.0 

7 
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21.5-23.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: medim gray (N 5/0) to medium 
dark gray (N 4/0); sand (3.5-3.0 phi); massive; 
homogeneous; medium hard; blocky; moderately 
cemented; weakly to moderately consolidated; very 
sandy at 23.4-23.5'; moist. 

23.5-25.5' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
CLAYEY SANDSTONE: light brown (5 YR 5/6) to pale 
yellowish brown (10 YR 6/2); sand (3.5-3.0 phi) to 
(3.0-2.5 phi); weakly cemented; medium hard; non- 
plastic to low plasticity; more clay at bottom; 
moderately oxide stained; slightly moist. 

25.5-27.5' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
CLAYEY SANDSTONE: same as above. 

27.5-29.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
CLAYEY SANDSTONE: same as above. 

- 23.5': Reading in Auger: 
HNu: 1.0 

- 25.5': Readings in Auger: 
OVA: 10.0 
HNu: 1.0 

25.5-27.5': Reading on 
Core: 
HNu: 7.0 

- 27.5': Readings in Auger: 
OVA: 22.0 
HNu: 9.0 

27.5-29.5': Reading on 
Core: 
HNu: 2.2 
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29.5-31.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SANDSTONE: pale yellouish brown (10 YR 6/2) 
to dark yellowish orange (10 YR 6/61: streaks of 
light gray (N 7/0); oxide stained; sand (3.5-3.0 
phi) to (3.0-2.5 phi); massive; homogeneous; non- 
plastic to tow plasticity; moderately cemented; 
moderately weathered; moist. 

31.5-33.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SANDSTONE: same as above. 

33.5-35.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
33.5-34.5' CLAYEY SANDSTONE: same as above. 
34.5-35.5' CLAYSTONE: light brown (5 YR 5/61; 
streaks of dark yellowish orange (10 Y R  6/6); 
trace of fine-grained sand; Lou plasticity; medium 
hard; moderately consolidated; severely oxide 
stained; slightly moist. 

35.5-37.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: medium light gray (N 6/0) to medium 
gray (N 5/0); trace of very fine-grained sand; low 
plasticity; massive; homogeneous; slightly oxide 
stained; moderately consolidated; hard; slightly 
weathered; slightly mist. 

- 29.5': Readings in Auger: 
OVA: 35.0 
H N u :  150 
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37.5-39.5' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
CLAYSTONE: sime as above; less iron-staining; 
slightly weathered to weathered. 

39.5-41.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE:  same as above. 

TOTAL DEPTH = 41.5' 

PAGE 6 OF 6 
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LOG OF BOREHOLE 

SAMPLES C9l L E O  
OR OTHER TESTS 

PERFORMED 

COOROINAIES N39.605.08 F7133.69 (RFP) 
TOTAL DEPTH 21.7‘ 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED April 28. 1989 
DRILLING METI40 Hollow Stem Auuer 
LOGGED BY E.M. Hili 

GEOLOGIST 

BORFHOLE/WELL NO. - B206689 
GROUND SURFACE ELEVARON 5959.31’ 
WATER LEVEL ENCOUNTERED None 

DRILLER K. Parker HUPEf? R. Orr 
DRILLING FLUID None 
CHECKED BY 4,d’ ,&L,vzZL~-~.,A 

STATlC 15.35’ 109 /19 /89) 

$IT€ MANAGER 

EARP MANAGER 
COMMENTS 

TOPSOI L 

0.0-1.7’ SAMPLE. 
Recovered 1.0/1.7l = 59%. 
SILT, SAND AND GRAVEL: grayish brown (5 YR 3/21: 
very fine to coarse-grained sand; fine to coarse 
gravel; subangular; granitic; very loose; humic; 
grass and roots; damp. 

1.7-2.7: SAMPLE. 
Recovered 0.4/1.0’ = 40%. 
1.7-2.05’: SILT,  SAND AND GRAVEL: same as above. 
2.05-2.101: SILTY CLAY: pale brown (5 YR 5/21; 
moderately plastic; soft; moist. 

2.7-3.7’ SAMPLE. 
Recovered 0.4/1.0: = 40%. 
GRAVEL, COBBLES AND CLAY: pinkish gray (5 YR 8/11; 
mottled with yellowish gray (5 Y 7/21; clay is 
plastic; high calcite content; sticky; silt; 
moist; soft. 

ARAPAHOE/LARAMIE FORMATION 

3.7-5.7‘ SAMPLE. 
Recovered 2.0/2.01 = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/11; 
mottled with dark yellowish orange (10 YR 6/6); 
trace very fine to fine-grained sand; 1-2 mn 
lenses of caliche; highly weathered; very soft; 
moderately plastic; moist. 

HNu Background: 0.0 
OVA Background: 0.0 
At1 readings on cuttings, 
core, breathing zone and 
in augers: 0.0; unless 
otherwise noted belou. 

- 1.7’:: Reading in Augers: 
OVA: 1.1 

- 2.7’: Reading in Augers: 
OVA: 0.4 

PAGE 1 OF 4 
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5.7-7.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

SAMPI rq rni I fr rm 
LITHOLOGIC DESCRIPTION OM IlltlCR If3lS 

!3 E E  0 
L! 

PERFORMLO e w  $ie 
6 3  Cnc 

SILTY CLAYSTONE: brownish gray (5 YR 4/11; mottled 
uith dark yellouish orange (10 YR 6/61; trace very 
fine to fine-grained sand; 1-60 n lenses of 
caliche; blocky to fissile; highly weathered; very 
soft; moist. 

7.7-9.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/1); 
mottled uith dark yellouish orange (10 YR 6/61; 
trace very fine to fine-grained sand; trace 
organics; feu 1-2 mn caliche lenses; blocky; 
fractured; very soft; slightly moist. 

9.7-11.7' SAMPLE. 
Recovered 2.0/2.0 '  = 100%. 
SILTY CLAYSTONE: same as above; feu sandy silty 
claystone partings. 

11.7-13.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR 4/11: mottled 
with light brounish gray (5 Y R  6/11 and dark 
yellouish orange (10 YR 6/61; trace very fine to 
fine-grained sand; ( <  1 n) lignite partings; 
iron-filled fractures; blocky; highly ueathered; 
very soft; damp. 

- 9 . 7 ' :  Reading in Augers: 
OVA: 9.0 
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13.7-15.71 SAMPLE. 
Recovered 2.012.0' = 100%. - -  . 
SILTY CLAYSTONE: brownish gray (5 YR 6/11; trace 
very fine to fine-grained sand; trace organics; 
feu iron-filled fractures; trace calcite-filled 
fractures; soft; moderately weathered; blocky; 
nwderately plastic; damp. 

15.7-17.7' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 6/11: trace 
very fine to fine-grained sand; occasional Lignite 
partings; trace iron-stained fractures; blocky; 
moderately weathered; damp; soft. 

17.7-19.7' SAMPLE. 
Recovered 2.0/2.0' = 1OoX. 
SILTY CLAYSTONE: same as above; blocky to fissile. 

19.7-21.7' SAMPLE. 
Recovered Z.O/t.O' = 100%. 
SILTY CLAYSTONE: mottled Light brownish gray (10 
YR 6/1); brounish gray (10 YR 4/1); moderate 
yellowish brown (10 YR 5/4); trace very fine- 
grained sand; trace organics; blocky; moderateiy 
plastic; moderately weathered; soft; damp. 

15.35' - - 
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LITHOLOGIC DESCRIPTION 

Oh BY/DATE fb. / I  1 -/8 -H 8OREHOLE/KLL NO. B206789 
LOCATION Rockv flats Pfant: landiiil Area GROUND SURFACE ELEVAlION 5927.9’ 
CO@?DHAJ€S -6.16 F7w4.34 WATER LEML ENCOUNTERED None 
TOTAL DEPTH In n’ STATIC 1 1 .Ob  109 /27 /89 ) 

DRILLER K. Parker HEWER A. Rodq 
ORllUNG COMPANY ORILUNG FLUID 
DATE DRILLED CHECKED BY QB. &+wc~ut/ 
DRILLING METHOD y- SlTE MANAGER 
LOGGED BY 

EARP MANAGER 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

COMMENTS 

:1 ARTIFICIAL FILL 

0.0-2.0’ SAMPLE. 
Recovered 1.5/2.0‘ = 75%. 
CLAY: moderate-broun (5 YR 4 / 4 ) ;  some fine to very 
coarse-grained sand; fill; poor sorting; angular 
to subangular; quartzites; non-stratified; 
uncemented; stiff; medium plastic; moist. 

2.0-4.0’ SAMPLE. 
Recovered 1.6/2.0 = 80%. 
2.0-2.5’:CLAY: dusty yellouish broun (10 YR 2/29; 
trace fine to coarse-grained sand; fill; poor 
sorting, subangular; quartzite; non-stratified; 
non-cemented; very stiff; medium plastic; moist. 
2.5-3.1: SAND AND CLAY: dark yellouish orange (10 
YR 6/6); trace gravel; medium to very coarse- 
grained sand; 1-4 cm gravel, poor sorting; 
subangular; granite-quartzite: non-stratified; 
ueakly cemented, poor consolidation; medium dense; 
Lou plastic; moist. 
3.1-3.6:CLAY: medium gray (N 5/0); trace sand to 
sandy at shoe; medium to very coarse-grained sand; 
fill; poor sorting; subangular; quartzose; 
slightly stratified; blocky; ueakly cemented; high 
to medium plastic; abundant calciun carbonate; 
moist. 

HNu Background: 0.0 
OVA Background: 0.0 
Explosimeter Background: 
0.0 

All readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BANK SAMPLE 
T805238898 

0.0-3.0‘ SAMPLE 
LF0989BR0003 

0.0-1.5’ SAMPLE 

LF0989BR0002 
(VOAs only) 

1.5-4.0’: Reading in 
Auger: 
OVA: 10 

P A E  i C f ~ L  VOOM 
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4.0-6.0' SAMPLE, 
Recovered 1 .9/2.0' = 95%. 
4.0-4.8: CLAY: same as above uith some gravel; 
fill. 

ARAPAHOE/LARAMIE FORMATION 

4.8-5.9:CLAYSTONE: medium gray (N 5/01 to dark 
yellouish orange (10 YR 6/6) color due to banding 
and marbling by iron oxide staining; non 
stratified; blocky; poorly cemented; medium hard; 
uea thered; medim- h i gh plastic; trace cat c i wn 
carbonate; mo i s t . 
6.0-8.0' SAMPLE, 
Recovered 2.0/2.0 = 100%. 
CLAYSTONE: light olive gray (5 Y 5/21 to dark 
yellouish orange (10 YR 6/61; some to trace very 
fine to fine-grained sand; rounded; well sorted, 
non stratified; blocky; ueathered; medium hard to 
hard; medium high to high plastic; abundant iron 
oxide staining; moist. 

8.0-10.0' SAMPLE. 
Recovered 2.O/2.Or = 100%. 
8.0-8.3' :  SANDSTONE: dark yellouish orange (10 YR 
6/61 to light gray (N 7/01; some clay; fine- 
grained sand; well sorted; rounded; non 
stratified; banded with iron oxide staining; 
slightly to poorly cemented; moderately to poorly 
consolidated: medium hard; ueathered; low plastic; 
moist. 
8.3-10.0': CLAYSTONE: olive gray (5 Y 4/11 banded 
dark yellouish orange (10 YR 6/61; trace silt; non 
stratified; homogeneous; blocky; uell 
consolidated; weakly cemented; sightly weathered; 
medium to high plastic; iron oxide staining in 
part; moist. 

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; media gray (N 5/0) and 
banded dark yellouish orange (10 YR 6/6) 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; medium gray (N 5/0) to 
light olive brown (5 Y 4/4) uith dark yellouish 
orange (10 YR 6/61 mottling. 

4.0-5.9' SAMPLE 
(VOAs only) 
LFO9896RO406 

4.8-10.8' SAMPLE 
LFO9898R0511 
LF09896R05110 

5.9-6.0: Reading in Auger 
OVA: 10 

4.8-8.0: Reading in Auger 
OVA: 5 

8.0-10.0' SAMPLE 
(VOAs only) 
LF0989BR0810 
LF0989BR08100 

10.8-16.8' SAMPLE 
LF09898R1117 
LF0989BRll17FB 

12.0-14.0' SAMPLE 
(VOAs only) 
LF0989BR1214 

11.08' 



14.0-16.0' SAMPLE 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; medium gray (N 5/01 to 
light olive gray (5 Y 5/21 uith occasional bands 
of iron oxide staining. 

16.0-18.0' SAMPLE 
Recovered 2.0f2.0' = 100%. - .~ 
CLAYST0NE:same as above; medim dark gray (N 4/01 
with dark yellowish orange (10 YR 6/61; iron oxide 
s tai ni ng . 
18.0-20.0' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
18.0-18.4': CLAYSTONE: same as above 
18.4-19.2': CLAYSTONE: dark yellowish orange (10 
YR 6/61 to light brown (5 YR 5/41; very mottled: 
some fine to very fine-grained sand: non 
stratified; some platiness due to iron oxide 
cementation; well consolidated; hard; ueathered; 
mist. 
19.2-Z0.Or: CLAYSTONE: 5ame as 18.0-18.4'; light 
olive brown (5 Y 5/61 to medium gray (N 5/01 

20.0-22.0' SAMPLE 
Recovered 2.0/2.0' = 100 X. 
CLAYSTONE: medium dark gray (N 4/0) to moderate 
olive brown (5 Y 4/41; banded coloring; trace of 
iron staining; non stratified; blocky; non 
cemented; well consolidated; high plastic; hard: 
slightly ueathered; moist. 

16.0-18.0' SAMPLE 
(VOAs only) 
LF0989BR1618 



22.0-24.0 SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE:-same as above; light olive gray (5 Y 
5/21 to medim gray (N 5/01. 

24.0-26.0' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
26.0-25.6': CLAYSTONE: same as above; dark gray (N 
4/0) 
25.6-16.0': CLAYSTONE: same as above; light olive 
brown (5 Y 5/61 to dark gray (N 4/01; banded due 
to iron oxide staining. 

26.0-28.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; l i ght  olive broun (5 Y 
5/61 grading to olive/black (5 Y 2/19. 



WELL NO. B206789 LOG OF lZOREtKILC 
n I I 

LITHOLOGIC OCSCRlPTlON 

29 

~ 

33 

34 

35 

36 

32 

28.0-30.0' SAMPLE. 

CLAYSTONE: same as above; l i g h t  olive brown (5 Y 
- -  Recovered 2.0/2.08 = 100%. . - -  -----!%I 
- - -w/f 5/6) t o  medium dark gray (N 4 / 0 1 .  

TOTAL DEPTH = 30.0' 

I 

PAGE S OF 5 
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LOG OF BOREHOLE 

LlTHotOGlC DESCRlPTlON 

4 . 6 -  /,, 4-n B ~ ~ l O l E / M L L  NO. B206889 

COORDINATES N39.838.69 €21.684.46 (RFP) WATER LEML ENCOUNTERED None 
TOTAL DEPTH 19.5’ STATIC 1 4,79’ (09 /I 8 /89\ 

DRILLING COMPANY Eoyies Brothers DRILLING flUlU None 
DATE ORILLED April 26 and 27, 1989 CHECKED BY 4Lf & crlrm 2 

ky flats Plant; Landfill Area GROUND SURFACE ELEVARON 591 7.09’ 

DRILLER K. Parker HELPER R. Orr 

DRILLING MEMO Hdlow Stem Auger Y SlE MANAGER 
LOGGED er E.M. HII 

GEOLOGIST CEARP MANAGER 

SAMPI ES COLLECTED 
OR OTIiER TESTS 

PERFORMED 

COUMENTS 

I I 1 

COLLUVIUM 

0.0-1.5’ SAMPLE. 
Recovered O.O/l.ff = 0%. 

Note: 2.5’ cobble in shoe; no sample recovered. 

1.5-3.5’ SAMPLE. 
Recovered 2.0/2.0’  = 100%. 
1.5-3.0‘: SILTY CLAY: dark yellowish brown (10 YR 
4/21; some very f ine-to medium-grained subangular 
sand; fine roots; stiff damp. 

ARAPAHOE/LARAMIE FORMATION 

3.0-3.5‘: SILTY CLAYSTONE: brounish gray (5 YR 
4/1); laminated; frequent lignite layers, <1 mn; 
occasional calcite streaks; abundant iron- 
staining . 
3.5-5.5‘ SAMPLE. 
Recovered 2.0/2.0‘  = 1004. 
SILTY CLAYSTONE: some very fine- to fine-grained 
sand at bottom of sample; blocky fractures; highly 
weathered; very soft; extensive iron-staining 
decreasing with depth; lignite layers, <1 m to 5 
mn. 

HNu Background: 0.0 
OVA Background: 0.0 

All readings on cuttings, 
on core, in breathing 
zone, and in augers: 0.0; 
uniess otherwise noted 
below. 

- 3.5’: Readings in Auger: 
OVA: 0.6 

3.5-5.5’: Readings on 
Core: 
HNu: 0.2 

PAGE t OF 3 
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7 

3 

5.5-7.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: some very fine-to fine-grained 
sand; angular; quartz; blocky fractures; highly 
ueathered; very soft; occasional iron-stained 
fractures; feu lignite layers (4 mn). 

7.5-9.5' SAMPLE. 
Recovered 2.0/2.0 '  = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR &/l); trace 
to some very fine- to fine-grained sand; laminated 
to no visible bedding; highly weathered; very 
soft; occasional iron-stained fractures; very feu 
thin organic streaks; damp. 

9.5-11.5' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 4/11; trace 
to some very fine to fine-grained sand; Layer of 
extremely weathered sandstone; heavy iron- 
staining; continuous iron-filled fractures; blocky 
to laminated; moderately ueathered; very soft; 
damp. 

Recovered 2.O/2.Of = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 4/11; trace 
very fine-grained sand; continuous iron-fi lled and 
very thin carbon-filled fractures; slightly 
ueathered; soft. 

11.5-13.5' SAMPLE. 

- 5.5' Readings in Auger: 
HNu: 0.4 
OVA: 6.0 

7.5-9.5': Readings on 
Core: 
OVA: 0.4 
HNU: 0.2 

- 9.5': Readings in Auger: 
HNu: 105 
OVA: 8.0 
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13.5-14.5' SAMPLE. 
Recovered 1.0/1 .O' = 700%. 

SAMPI FC mi I FCTIT 
OF? OlHER ItSlS 

PERFORMED 

S I L T Y  CLAYSTONE: brownish gray (5 YR 4/11; trace 
very fine-grained sand; feu continuous iron-filled 
fractures; moderately weathered; soft; damp. 

14.5-16.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: brownish gray (5 YR 4/11; some 
very fine to fine-grained sand; 0.3' zone of 
laminated severely weathered sandier claystone; 
feu continuous iron-filled fractures; moderately 
weathered; soft; damp. 

16.5-18.5' SAMPLE. 
Recovered 2.O/Z.O' = 100%. 
S I L T Y  CLAYSTONE: trace to some very fine to fine- 
grained sand; grain sire increasing with depth to 
saridy silty claystone; blocky; few iron-filled 
fractures; moderately weathered; grading to highly 
weathered uith extensive fractures; iron-mottling; 
friable; trace organic spots in fractures; soft to 
very soft; damp. 

18.5-19.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
S I L T Y  CLAYSTONE: brounish gray (5 YR 4/1); trace 
to some very fine to fine-grained sand; thin sand 
partings; top strongly ueathered; fractured; 
friable; very soft grading to moderately 
ueathered; blocky; few iron-filled and organic- 
filled fractures; soft; damp. 

TOTAL DEPTH = 19.5' 

14.79' 



LOG OF BOREHOLE 

-. c 
L 
v 

_ _  . As  Plant: Landfill Area 
440 160 69 F21.739.67 IRFP) 

SAMPl ES COI-LECTID 
LITHOLOGIC DESCRIPTION OR OTtlER KSTS 

u Y 
+ a -  = =  a 

a -  3” PERf OfiMED 8 3  W E  

BOf7EHOLE/WELL NO. B206989 
GROllNI) SURFACE ELEVATION 5882.42’ 
WATER LEVEL ENCOUNTERED None 

DRILLTR K. Porker HELPER R. Orr 
DRILLING FLUJD None, - 
CHECKED BY d/o - 

STATIC 18.42’ (09/18/89) 

fY SlTf MANAGER 

CEARP MANAGER 
COMMENTS 

TOPSOIL - 
0.0-1.6’ SAMPLE. 
Recovered 1.5f1.6’ = 94%. 
0.0-0.8’ CLAY: grayish -brown (5 YR 3/21; some 
gravel (1.75 to 2.50 cm); subrounded and 
subangular; low plasticity; weakty cemented; 
poorly consolidated; abundant roots: moist. 

VALLEY FILL ALLUVIUM 

0.0-1.5’: CLAY: pale brown (5 YR 5/2) to pale 
yellouish brown (70 YR 6 /2 ) ;  some gravel; numerous 
roots; medium plasticity; weakly cemented; poorly 
conso l i dated; moi s t . 
1.6-3.61 SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: moderate brown (S YR 3/4); some gravel to 
gravelly at bottom of sample; gravel (1.25 to 2.50 
cm); subangular and subrounded; medium plasticity; 
moderately cemented; medium stiff; moist to very 
moist at 3.4 to 3.6‘. 

3.6-5.6’ SAMPLE. 
Recovered 2.012.0‘ = 100%. 
CLAY: pale yellowish brown (10 YR 6/2) to pale 
broun (5 YR 5/21; some granitic and quartzite 
gravel; gravelly lense at 4.1‘ to 4.3’; (0.75 to 
1.50 cm); subrounded; subangular; few scattered 
roots; slightly oxide-stained; medium plasticity; 
moderately cemented; moderately consolidated; 
m i  st. 

HNu Background: 0.0 
OVA Background: 0.0 

All readings on cuttings, 
on core, in augers, and 
in breathing zone: 0.0; 
unless otherwise noted 
below. 



n 
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0 

5.6-7.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
5.6-6.0': SANDY CLAY: same as above; fine-grained 
sand. 

SAMPI Ff rnl1 F V n  
OR UlHER KSTS 

PERFORMED 
LITHOLOGIC DESCRIP TlON 4: E 2  a 

0 

2 8  ZE 
V A  me 

ARAPAHOE/LARAMIE FORMATION 

6.0-7.6': SANDY CLAYSTONE: pale yellowish brown 
(10 YR 6/2); light brown (5 YR 5/6); fine-grained 
sand (3/0-2.5 phi); weakly cemented; low 
plasticity; lignite pockets; massive; homogeneous; 
mediun hard; oxide stained; weathered; slightly 
moist. 

7.6-9.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above. 

9.6-11.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above. 

11.6-13.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above. 

13.6-15.6' SAMPLE. 
Recovered 1 .0/2.QL = 90%. 
SANDY CLAYSTONE: pale yellowish brown (10 YR 6/21 
to grayish orange pink (5 YR 7/2) and pale brown 
(5 YR 5/2); fine-grained sand (3.5-2.5 phi); well 
sorted; Lou plasticity; ueakly cemented: massive: 
homogeneous; poorly consolidated; medium hard; 
weathered; slightly moist. 

10 

I t  

=Reading in Auger: 
HNu: 0.6 

- 15.6' Reading in  Auger: 
HNu: 0.5 
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15.6-17.6'SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: medium light gray (N 6/01; massive; 
homogeneous; moderately cemented; medium hard to 
hard; medium plasticity; occasional thin oxide 
streaks or strings; blocky; slightly weathered; 
slightly moist. 

LITHOLOGIC DESCRlPllON 0 'rf 

Ei2 mz 
E gm <a 

17.6-19.6' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
CLAYSTONE: same above. 

19.6-21.6' SAMPLE. 
Recovered 2.0/2.0f = 100%. 
CLAYSTONE: same as above. 

PAGE 3 OF 4 
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18.42' 



WELL NO. B206989 LOG OF COREHOLE 

LITHMOGI C DESCRIP TlON 

! I  

26. 

27 

28 

21.6-23.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: s a k  as above. 

TOTAL DEPTH = 23.6' 

PAGE 4 OF 

SAMnfS COLLFCTED 
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LIlH(X0GI C DESCRlP TlON 
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8 8 3  SE 

QA 8'f/oAlE ?&! yi// ,&u p,( am / / - 18- @ BOREHOLE/WEI L NO. 
LOCATION R kv Fiats Plant: Landfill Area 
COORDINATES N40,118.58 €21,741.54 (RFP) WATER LEVEL ENCOUNTERED 50.0' 
TOTAL DEPTH 60.0' 

DRILLING COMPANY Bodes Brothers DRILLING FLUID Nbne 
DATE DRILLED 71 and 74. 1989 CHECKED BY 1 
LOGGED BY R.T. Treat 

GEOLOGIST 

B207089 
GROUND SURFACE ELEVATION 5883.07' 

STAllC 30 83' @g /07 /89) 
MilLLER K. Porker HtLPCR R. On 

DRlLllNG MET)i00 Hollow Stem Auaer Y SITE MANAGER 

CEARP MANAGER 

SAMPLES COLLECTED 
OR OTHER TESTS 

PCRFORMED 

COMMENTS 

TOPS01 L 

0.0-1.5' SAMPLE. 
Recovered 1.5/1 .5' = 100%. 
0.0-0.5': CLAY: grayish brown (5 YR 3/21; Some 
gravel; weakly cemented; poorly consolidated; Lou 
plasticity; abundant roots; slightly mist. 

VALLEY FILL ALLUVIUM 

0.5-1.5': CLAY: dusky broun (5 YR 2/21 to moderate 
brown (5 YR 4/41: some gravel; (0.50 to 2.50 cm); 
angular and subangular; granitic and quartzite; 
medium plasticity; weakly cemented; moderately 
consolidated; stiff; moist. 

1.5-3.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAY: moderate yellowish brown (10 YR 5/4) to 
light brown (5 YR 5/15); trace fine-grained sand; 
calcareous pockets; trace gravel; medium 
plasticity; moderately consolidated; moderately 
cemented; stiff; few roots; slightly moist. 

3.5-5.5' SAMPLE. 
Recovered 2.012.0' = 100%. 
CLAY: moderate brown (5 YR 4/41 to light brown (5 
YR 5/6) to moderate yellowish brown (10 YR 5/41; 
some fine-grained sand (3.0-2.5 phi); Low 
plasticity; moderately cemented; moderately 
consolidated; lignite blotches; calcareous 
streaks; stiff; slightly moist. 

HNu Background: 0.0 
OVA Background: 0.0 
All readings on cuttings, 
on core, in breathing 
zone and augers: 0.0; 
unkess otherwise noted 
belou. 

- 3.5' Readings in Auger: 
HNu: 0.8; 
OVA: 2.0 

- 5.5' Readings in Auger: 
HNu: 1.4; 
OVA: 12.0 

PAGE t OF 8 
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5.5-7.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
5.5-6.0': SANDY CLAY: same as above. 

SAMPl ES Wl Lf CTED 
OR OTHER TCSlS 

PERFORMED 

ARAPAHOE/LARAMIE FORMATION 

6.0-7.5': CLAYSTONE: pale yellouish broun (10 YR 
6/21; light broun (5 YR 6/41; pale broun (5 YR 
5/21; some fine-grained sand (3.0-2.5 phi); low 
plasticity; moderately cemented to weakly 
cemented; medium hard; Lignite strings and 
blotches; ueathered; slightly moist. 

7.5-9.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above; more sand. 

9.5-11.5' SAMPLE. 
Recovered 2.0/2.0' 5 100%. 
SANDY CLAYSTONE: pale yellouish brow (10 YR 6/21 
and pale broun (5 YR 5/21; some streaks tight 
broun (5 YR 5/61; fine-grained sand (3.0-2.5 phi); 
ueakly cemented; poorly consolidated; some oxide 
stained streaks; massive; homogeneous; ueathered; 
slightly moist. 

11.5-13.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: light gray (N 7/01 to mediun light gray 
(N 6/01; some fine-grained sand (3.5-3.0 phi); tou 
plasticity; massive; homogeneous; hard; moderately 
consolidated; slightly ueathered; slightly moist. 

7.5' Readings in Auger: 
HNu: 1.0; 
OVA: 10 

- 

- 9.5' Readings in Auger: 
HNu: 5.0; 
OVA: 48.0 

9.5' Readings in 
Breathing Zone: 
HNu: 2.2; 
OVA: 6.0 



n 

t 
2i 
x 

'* 

a 

L----I//A 

I d  
J 

CQ 
LITHOLOGIC DESCRIPTION 2 gu 

8 3  SE 

13.5-15.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above. 

15.5-17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. - . -  
SANDY CLAYSTONE: Dale yellouish brown (10 YR 6/2) 
to medium Light gray (N 6/0); medium plasticity; 
moderately cemented; medium hard; slightly 
uesthered--thin streaks or blotches; slightly 
moist. 

17.5-19.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above; damp. 

- .~ 
SANDY CLAYSTONE: same as  above; less sand. 

19.5-21.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

PAGE 3 OF 8 

SAW F< rni I rmn  
OR UItlFR TCStS 

PERFORMED 
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20.82' 
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SAMPI 15 m I r c m  
9 LITHOLOGIC DESCKlPllON OR UilIER TESTS 

0 
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t 

E % "  E O  $f PERFORM€D 
0 - 2  UJC 

'4 

- 
21 -5-23.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANOY CLAYSTONE: pale yellouish broun (10 YR 6/21; 
pale broun (5 YR 5/21 to mediun light gray (N 
6/0); fine- (4.0-3.5 phi) to very fine-grained 
sand (3.5-3.0 phi); Lou plasticity; ueakly to 
moderately cemented; poorly consolidated; hard; 
massive; homogeneous; blocky in lenses; ueathered; 
damp. 

23.5-25.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above; moderate broun (5 
YR 3/4) to pale broun (5 YR 5/21; less sand; 
moderately oxide stained. 

25.5-27.5' SAMPLE. 
Recovered 2.012.0 = 100%. - .  

SANDY CLAYSTONE: same as above; less oxide 
staining. 

27.5-29.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as above; medium light gray 
(N 6/01; moderately cemented; vel1 consolidated; 
Lou to medium plasticity; slightly damp. 
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29.5-31.5’ SAMPLE. 
Recovered 2.0/2.0’  = 100%. 

SAMPLES W 1 FCTED 

PERFORMED 
LITHOLOGIC DESCRlPTlON OR OlHLR TESTS 2 

=:LJ 
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8 5  cnc 

SANDY CLAYSTONE: medium dark gray (N b/o) to 
medium light gray (N 6 / 0 ) ;  fine-grained sand (3.5- 
3.0 phi); Lou plasticity; hard; moderately 
cemented; uell consot idated; blocky; massive; 
homogeneous; unweathered; dry. 

31.5-33.5’ SAMPLE. 
Recovered 1 .2/2.O‘ = 60%. 
SILTSTONE AND SANDSTONE: mediun dark (N 4/01 to 
mediun light gray (N 6/01; fine-grained sand (4.0- 
3.5 phi); moderately cemented; non-plastic; weakly 
consolidated; hard; massive; slightly damp. 

33.5-35.5’ SAMPLE. 
Recovered l.O/Z-O’ = 50%. - . . . . - . . - . 
SILTSTONE AND SANDSTONE: Same as above. 

35.5-37.5 ‘ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
SILTSTONE AND SANDSTONE: medium dark gray (N 4/01 
to medium light gray (N 6/01: very fine grained- 
sand (4.0-3.5 phi) with thin clean sandstone 
streaks (0.3 cm); non-plastic; moderately 
cemented; hard; massive; uell consolidated; dry. 
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37.5-38.5' SAMPLE. 
Recovered l.O/l.Of = 100%. 

SAMFl ES COLLECKD 
LlTHoLOGfC DESCRIPTION OR OTHER TESTS 3 

a a  PERFORMED 

2 Z" g w  
8 3  m i 2  

SANDSTONE AND SILTSTONE: same as above; more sand 
(approximately 60%) with approximately 40% fines; 
slightly damp. 

38.5-39.5' SAMPLE. 
Recovered 0.0/1.0' = 0%. 

39.5-41.5' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

41.5-42.5'  SAMPLE. 
Recovered 0.0/1.0' * 0%. 

42.5-43.5' SAMPLE. 
Recovered l.O/l.O' = 1OoX. 
SANDY SILTSTONE: medium gray (N 5/0) to medium 
dark gray (N 4 / 0 ) ;  very fine-grained sand (3.0-4.0 
phi); massive; homogeneous; very hard; moderately 
cemented; moderately consolidated; unweathered; 
slightly damp. ,- 

43.5-45.0' SAMPLE. 
Recovered 1.5/1.5' = 100%. 
SANDY SILTSTONE: same as above; thin tenses 
sandstone; more lignite strings and pockets: 
slightly damp. 

45.0-46.0' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above. 
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46.0-47.0 SAMPLE. 
Recovered l.CVl.0' = 100%. 
SANDY SILTSTONE: same as above. 

47.0-48.0' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above. 

48.0-49.0' SAMPLE. 
Recovered 1.0/1 .O' = 1OOX. 
SANDY SILTSTONE: same as above; more very fine- 
grained sand. 

Note: 49.0-49.5': Drilled with center bit. No 
sample recovery. 

49.5-51.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SANDSTONE AND SILTSTONE: dark gray (N 3/01 to 
grayish black (N 2/0) ;  fine-grained sand (3.0-3,5 
phi); massive; lignite pockets; homogeneous; Low 
to non-plasticity; weakly consolidated; medium 
hard; moist to wet lense at 50'; saturated for 
less than 0.1' 

51.5-52.5' SAMPLE. 
Recovered 1.Wl.O' = 100%. 
SILTSTONE AND SANDSTONE: same as above; more Silt; 
slightly moist. 

52.5-53.5' SAMPLE. 
Recovered 1.Wl.O' = 100%. 
SANDY SILTSTONE: same as above; less sand; damp. 

47.0' Reading in Auger: 
HNU: 0.0; 
OVA: 2.0 pFm 

7 

';J 50.0' 
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53.5-54.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above; slightly damp. 

wri r': mi I rcm 
41 LlTHOLOGlC DESCRlPllON Of? UTIQR TCSTS E *  a 

52 

9, PERFORMED 5 3  52 

54.5-55.5' SAMPLE. 
Recovered 1.CVl.O' = 100%. 
SANDY SILTSTONE: dark gray (N 3/01 to grayish 
black (N 2/0); fine-grained sand; massive: hard 
lenses; lignite strings and pockets; 
consolidated; moderately cemented; damp. 

ueakly 

55.5 - 56.5 ' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above. 

56.5-57.5' SAMPLE. 
Recovered 1.Wl.O' 100%. 
SANDY SILTSTONE: same as above. 

57.5-58.5' SAMPLE. 
Recovered 1.0/1 .O' = 100%. 
SANDY SILTSTONE: same as above; 

58.5-59.0' SAMPLE. 
Recovered O.S/O.S' = 100%. 
SANDY SILTSTONE: same as above: more clay. 

59.0-60.0' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY CLAYSTONE: dark gray (N 3/01: grayish black 
(N 2/01; blocky; medium plasticity; medium hard: 
homogeneous; massive; fine-grained sand; damp. 

TOTAL DEPTH = 60.0' 
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LOCATION l%ckv not3 Plant:. Landfill Area GROUND SURFACE ELEVAnON 5884.8' 
COGRDINATES N4Q107.10 E21,741.74 (RFP) WATER LEVEL ENCOUNTERED None 
TOTAL DEPTH 259.0' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED h e  7-13.1989 

L O W  BY 

COMMENTS 

BOREHOLE/VVTXL NO. B207189 

STATIC 31.43' (09 /08/89) 
@f?lLLER P. Mac P. Bushkovski HELPER R. Orr; H. M&ee 

DRILLING METHOD m y a o :  m 

LM. Hill: H.C. Bienkowski 
GEOLOGlST CEARP MANAGER 

0.0-1 .Sf SAMPLE. 
Recovered 1.5/1.5' = 100%. 
0.0-0.6': CLAYEY SILT: dusky brown (5 YR 2/2); 
trace fine to coarse angular gravel; firm; 
unconsolidated; 1 mn fleck of clayey material-- 
dusky blue (5 PB 3/21; damp. 

COLLUVIUM 

0.6-1.5': CLAYEY SILT: dusky yetlowish brown (10 
YR 2/2); trace fine to coarse angular quartz and 
granite gravel; stiff; no bedding; massive; 
abundant fine roots; damp. 

1.5-3.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
1.5-2.8': SILTY CLAY: dusky yellowish brown (10 YR 
2/2); some angular or granitic fine to coarse 
gravel; cobbles; mottled; stiff; damp. 
2.8-3.5': GRAVEL AND COBBLES: granitic; medium- to 
very coarse-grained; angular; dry; 0.2' Layer of 
very stiff silty clay--damp. 

Note: 3.5-4.5': Drilled with center bit. No sample 
recovered. 

4.5-5.5' SAMPLE. 
Recovered 0.4/1.0'  = 40%. 
SILTY CLAY: light olive gray (5 Y 5/21: some fine 
to coarse subangular to angular gravel; granitic; 
highly mottled with orange; 1-2 mn black flecks, 
spots; firm; moderately plastic; moist. 

HNU Background: 0.0; 
OVA Background: 0.0; 

All readings on cuttings, 
core, in breathing zone 
and in augers: 0.0; 
unless otherwise noted. 

u: Reading in Auger: 
OVA: 2.0 
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5.5-7.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAY AND CLAY: moderate yellowish broun (10 
YR 5/4); medium gray (N 5/01; trace very fine- 
grained sand; calcareous streaks; thin 
carbonaceous streaks; stiff; moderately to highly 
plastic; laminated; damp. 

I ARAPAHOE/LARAMIE FORMATION 

7.1-7.5': SILTY CLAYSTONE AND CLAYSTONE: moderate 
yellouish broun (10 YR 5/4); mediun gray (N 5/0); 
trace very fine-grained sand--increasing uith 
depth; frequent 4 . 5  mn lignite layers; very soft; 
extremely weathered; laminated; heavy iron- 
s t ai ni ng . 
7.5-9.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SlLTY CLAYSTONE TO SANDY SILTY CLAYSTONE: dark 
yellouish brown (10 YR 4 / 2 1 :  trace to some very 
fine- to fine-grained subangular sand; fining 
upuard; orange iron streaks; frequent lignite 
streaks; calcareous pods and streaks; extremely 
ueathered; damp. 

9.5-11.5' SAMPLE. 
Recovered 2.0/2.0' 5 100%. 
SILTY CLAYSTONE: some very fine- to fine-grained 
sand; heavy iron-staining; very thin lignite 
laminations; stiff; moderately plastic; clay 
layers; very soft; highly ueathered; damp to 
moist. 

11.5-13.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SlLTY CLAYSTONE: brounish gray (5 YR &/I ) ;  trace 
very fine-grained sand; soft; slightly weathered; 
blocky; feu fractures throughout; iron and gypsum 
filled; damp. 
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13.5-15.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; trace very fine- 

I grained sand. 

I 15.5-17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR 1/11: trace 
very fine-grained sand; soft; slightty weathered; 
blocky; more frequent fractures; iron-filled; zone 
of silty clay; s a  sand; laminated; highly 
weathered; trace organic flecks; damp. 

17.5-19.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; trace very fine- 
to fine-grained sand; moderately to slightly 
weathered; increasing to some sand at 19-79.5'. 

19.5-21.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: dark yellouish broun (10 YR 1/21; 
trace to some very fine-grained sand; angular: 
laminated to lenticular; highly weathered; 
crunbly; iron-staining in streaks; damp. 

19,S-21.Sr: Reading on 
Core: 
HNu: 2.2 

31 t= .-. - -  /I I 
mBA: 
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21.5-23.5' SAMPLE. 
Recovered Z.0/2.0c = 100%. 

. SAMPlfS CTW I ECXD 
OR OTHER TESlS 

PERFORMED 

SILTY CLAYSTONE: light brownish gray (10 YR 6/11 
to pale yellowish brown (10 YR 6/21; trace very 
fine- to fine-grained sand; angular; blocky to 
laminated; iron-stained fractures; very soft; some 
mottling; danp. 

23.5-25.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 6/11; some 
very fine- to fine-grained sand; blocky; iron- 
filled fractures; trace 1 mn Lignite streaks; 
slightly ueathered; soft; damp. 

25.5-27.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: dark yellowish brown (10 YR 4/21; 
trace very fine-grained sand; abundant fractures 
with iron-staining; moderately weathered; blocky; 
crmbly; soft; damp. 

27.5-29.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE TO SANDY SILTY CLAYSTONE: same as 
above; medium dark gray (N 4/01; trace fine sand; 
grading to medium gray (N 5/01: slightly 
weathered; soft; few iron-filled fractures; 
slightly damp. 

21.5-23.5' Reading on 
Core: 
OVA: 0.2 
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29.0-33.0' SAMPLE. 
Recovered 3.1/4.0' = 78%. 
ROD 2.6/3/1' = 84%. 
29.0-30.3': CLAYSTONE: dark yellouish broun (10 YR 
4 / 2 1 :  homogeneous; firm to moderately hard; nc 
reaction to HCL; damp. 
30.3-32.6': CLAYEY SILTSTONE: medium dark gray (h 
4 / 0 ) ;  homogeneous except for an organic rict 
claystme 31.65-31.9'; trace very fine-grainec 
sand; mist. 

33.0-36.0' SAMPLE. 
Recovered 4.1/3.0'  = 13fx. 
RPD 3.55/4.1' = 87%. 
32.1-33.4': CLAYSTONE; olive gray (5 YR 6/11 anc 
mottled; hcmogeneous; trace medium nodules; soft; 
plastic; no reaction to HCl; damp. 
33.4-36.0': SILTSTONE: medium dark gray (N 4 / 0 ) ;  
homogeneous; trace very fine-grained sand; traci 
clay; no reaction to HCL; damp. 

36.0-37.0 SAMPLE. 
Recovered l . l / l . O ~  = 110%. 
RaD 0.75/1.1' = 68X. 
CLAYEY SILTSTONE: medium dark gray ( N  4 / 0 ) ;  tram 
very fine-grained sand; firm to hard; no reactioi 
to HCL; damp. 

31.43' 
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37.0-39.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. 

. s w i  rq mi I r m n  
F Z  0-w UlHOLOGtC DESCRIPTION OR O I H t H  ltSlS 

" Y  
8 ,  u g  zE PERFORMED 

RPD 0.8/1.5' = 53%. 
CLAYEY SILTSTONE: brownish gray (5 YR 4/1); to 
mediwn dark gray (N 4 / 0 ) ;  hwnogeneous; trace very 
fine-grained sand; firm; no reaction to HCL; damp. 

39.0-43.0' SAMPLE. 
Recovered 3.9/4.0' = 98%. 
RQD 3.6/3.9' = 92%. 
SILTY CLAYSTONE: dark gray (N 3 / 0 )  to medium dark 
gray (N 4/0); homogeneous, trace very fine-grained 
sand; moderately hard to hard; no reaction to H C l ;  
damp. 

Recovered 1.414.0' = 35%. 
RPO l.25/1.4' = 89%. 
CLAYEY SILTSTONE: dark gray (N 3 / 0 )  to medium dark 
gray (N 4/0); homogeneous; organic rich laminae at 
4&.3-44.b1; to trace very fine-grained sand; hard; 
no reaction to HCL; danp. 

43.0-47.0 SAMPLE. 



47.0-49.0 SAMPLE. 
Recovered 4.6/2.0' = 230%. 
ROD 4.6/4.61 = 100%. 
CLAYEY SILTSTONE: dark gray (N 3/01 to brownish 
grey (5 YR 4/1); laminated; trace Lignite 
stringers; trace to occasionally some very fine- 
to fine-grained sand; hard; no reaction to HCl; 
damp. 

49.0-53.0' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
ROD 4.0/4.0' = 100%. 
CLAYEY SILTSTONE: dark gray (N 3 / 0 )  to brownish 
gray (5 YR 4/1); Laminated; trace Lignite 
stringers; trace to occasionally some very fine- 
to fine-grained sand; hard; no reaction to H C I ;  
damp. 
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53.0-57.0 SAMPLE. 
Recovered 4.1/4.0' = 103%. 
RPD 2.9/4.1' = 71%. 
SILTY CLAY: dark gray (N 3/0); laminated; organic 
rich; some lignite stringers; trace very fine- 
grained sand; moderately hard; no reaction to HCL; 
d w .  

57.0-61.0 SAMPLE. 
Recovered 4.3/4.0' = 108%. 
RQD 4.314.3' = 100%. 
CLAYEY SILTSTONE: dark gray (N 3/01; laminated; 
organic rich in part; trace Lignite stringers: 
trace very fine-grained sand; moderately hard to 
firm; no reaction to H t l ;  damp. 

SAMPI F? rni I rcm 
UR UTHCR ILSTS 

PERFORMED 
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61.0-65.0 SAMPLE. 
Recovered 4.0 /4 .0 '  = 100%. 
RPD 3.5/G.O' = 88%. 
CLAYEY SILTSTONE: dark gray ( N  3/01 to medium dark 
gray .(N 4/0); laminated; organic rich above 61.5' 
with trace lignite stringers; moderately hard; no 
reaction to HCL; damp. 

65.0-69.0 SAMPLE. 
Recovered 4.5/4.0' = 113%. 
RQD 4.314.5' = 96%. 
65.0-66.6': SILTY CLAYSTONE: dark gray (N 3/01 to 
medium dark gray (N 4 / 0 ) ;  laminated; organic rich; 
firm; no reaction to HCL; damp. 
66.6-67.6': LIGNITE: brownish black (5 YR 4/11 to 
brownish gray (5 YR 2/11; fissi le; firm; no 
reaction to HCL; damp. 
67.6-68.7': SILTY CLAYSTONE: medium dark gray (N 
4 / 0 ) ;  organics decreasing with depth; hard; no 
reaction to HC1; damp. 
68.7-69.0': SANDY CLAYSTONE: mediun dark gray (N 
4'0); homogeneous; very f ine-grained, subrounded, 
well sorted sand; firm; damp. 

w 

I 
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69.0-73.0' SAMPLE. 
Recovered 4.O/4.OJ = 100%. 
RQD 3.W4.0' = 03%. 
69.0-69.3': CLAYEY SANDSTONE: medium dark gray (N 
4/01:  very fine- to fine-grained; subrounded; well 
sorted; damp. 
69.3-73 .Of : CLAYEY SILTSTONE: laminated; organic 
rich with lignite bed; 69.2-69.4; silty, very 
fine-grained sandstone bed 72.0-72.2; damp. 

UTIiOLOGlC OESCRlPTiON " Y  

gq !& Z E  
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73.0-77.0 SAMPLE. 
Recovered 2.5/4.0' = 63%. 
RQD 1.3/2.5# 152%. 
73.0-73.3': CLAYEY SILTSTONE: medium dark gray (N 
4 / 0 ) ;  laminated; uaxy; hard; damp. 
73.3-73.6': CLAYEY SANDSTONE: medium dark gray (N 
4/01; very fine- to f ine-grained; subrounded; uell 
sorted; firm; no reaction to HCL, damp. 
73.6-75.5': CLAYEY SILTSTONE: dark gray (N 4 / 0 ) ;  
fissile; organic rich; damp. 

SAMPI FS roi I r rm  
OR OlHtH IkSiS 

PERFORMED 

70.98-75.43': 
Geotechnical sample 
(Hydrometer Analysis) 

16% Sand 
44% Silt 
40% Clay 

LF1389BR7075. 

- _ -  
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77.0-80.0 SAMPLE. 
Recovered 4.0/3.0' = 133%. 
RPD 3.8/4.08 = 95%. 
77.0-78.0': SILTY CLAYSTONE: dark gray (N 4/0); 
laminated; trace very fine-grained sand; firm; no 

78.0-80.0': CLAYEY SANDSTONE: dark gray (N 3/01 to 
mediun dark gray (N 4/0); laminated; trace very 
fine-grained sand; moderately hard to firm, no 
reaction to HCL; moist. 

- reaction to HCL; mist. 

- 

+ 

SAMPl E5 CO1.1 K E D  
LITHOLOGIC DESCRIPTION Of? OTHER tESTS 

g r  
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80.0-83.0 SAMPLE. 
Recovered 4.5l3.0' = 150%. 

.I 

RPD 3.W4.5' = 84%. 
- 80.0-81.4': SILTY CLAYSTONE: brownish black (5 YR 

2/1) to dark gray (N 3/01; laminated; organic rich 
with uppermost 0.5' lignite; organics decreasing 
dounuard, firm to moderately hard; no reaction to 

81.6-83.0':. CLAYEY SILTSTONE: medium dark gray (N 
4/01; homogeneous; breaks uith concoidat 
fractures; hard to very hard; no reaction to HCl; 

- HCI ;  damp. 

- d q .  

83.0-87.0 SAMPLE. 
Recovered 3.9/4.08 = 98%. 
RPD 3.?/3.9' = 95%. 
83.0-85.1': CLAYEY SILTSTONE: medim dark gray (N 
4/0): Laminated; firm no reaction to HCl, damp. 
86.1-86.98: SILTY SANDSTONE: dark gray (N 3/0) to 
brounish gray (5 Y R  6/11; crossbedded; trace 
organics along crossbeds; very f ine-grained; 
subrounded; well sorted; veil consolidated (hard 
to very hard); no reaction to HCI; damp. 
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87.0-91.0 SAMPLE. 
Recovered 3.0/4.0' = 98%. 
RPD 1.7/3.9' 0 44%. 
87.0-89.0': SANDY SILTSTONE: rnediun dark gray (N 
4/01; laminated; some silty sandstone stringers; 
some organic rich siltstone stringers; some clay; 
moderately hard; no reaction to HCl; damp. 
89.9-90.9': SILTY CLAYEY SANDSTONE: medium dark 
gray (N b/O) to brownish gray; (5 YR & / I ) ;  
laminated; very fine-grained; subrowded; well 
sorted; well consolidated (moderately hard to 
hard); no reaction to HCl; daw. 

91.0-94.0 SAMPLE. 
Recovered 2.9/3.0' = 97%. 
RPD 2.4/2.9' = 83%. 
SILTY SANDSTONE: dark gray (N 3/01 to brownish 
gray (5 YR 4 / 1 ) ;  laminated; poorly sorted, very 
fine-grained, silty, subrounded sands and 
moderately well sorted fine-grained, subrounded 
sands; trace organic rich sandstone; trace clayey 
sandstones; well consolidated; no reaction to HCL, 
dam. 
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96.0-98.0 SAMPLE, 
Recovered 3.8l4.0' = 95%. 
RQD 3.a/3.8' = ioox. 
94.0-97.5': SILTY SANDSTONE; medium dark gray (N 
4/01 to brounish grey (5 YR 4/1);  very fine- to 
fine-grained; subrounded; moderately uell sorted; 
trace lignite stringers; uelt consolidated; no 
reaction to HCL, damp. 
97.5-97.8': LIGNITE: brounish black (5 YR 2/71; 
laminated; subfissile; no reaction to HCl; damp. 

98.0-102.0 SAMPLE. 
Recovered 4.1/4.0f = 103%. 
RQD 3.914.1' = 95%. 
98.0-101.7': SILTY SANDSTONE: medium dark gray (N 
4/0) to olive gray (5 Y 6/11; laminated; very 
fine- to fine-grained ( f i n i n g  dounuard); some 
sandstone clasts (rounded, medium pebbles); 
moderately uell sorted; vel1 consolidated; no 
reaction to HCL; damp. 
101.7-102.0': CLAYEY SILTY SANDSTONE: alternating 
bands of medium gray (N 5/0) and dark gray (N 
3 / 0 ) ;  crossbedded; very fine-grained; uell sorted; 
firm; damp. 
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102.0-106.0' SAMPLE. 
Recovered 3.5/3.5' = 100%. 
RQD 2.4/3.5' = 6%. 
CLAYEY SILTY SANDSTONE: alternating bands of 
medim gray (N 5/01 and dark gray (N 3/0); 
crossbedded; very fine- to fine-grained, well 
sorted; friable becoming well consolidated below 
104.6'; no reaction to HCL; danp. 

Recovered 4.0/4.0'  = 100%. 
RPD 3.1/4.0' = 78%. 
106.0-106.4': SILTY SANDSTONE: mediun dark gray (N 
4 / 0 ) ;  faintly laminated; very fine- to fine- 
greined; moderately vel1 sorted; rounded; welt 

108.4-110.0f: CLAYSTONE: dark gray (N 3/0) to 
brownish black (5 YR 2/11; homogeneous to 
subfissile; becoming organic rich at 109.1'; damp. 

106.0-110.0 SAMPLE. 

wonsolidated; no reaction to HCL; damp. 
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110.0-114.0 SAMPLE. 
Recovered 4.314.0' = 110%. 
RPD 3.714.3l = 90% 
SILTY CLAYSTONE: dark gray (N 3/01 to brownish 
black (5 YR 2/1); subfissile; some very fine- 
grained sand in part; firm; no reaction to H C l ;  
moist. 

1 
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114.0-118.0 SAMPLE. 
Recovered 3.8f4.0' = 95%. 
RPD 0.913.a' = 26%. 
SILTY CLAYSTONE: same as above. 
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118.0-122.0 SAMPLE. 
Recovered 3.8/4.0f = 95%. 
RQD 1.5/3.8' 39%. 
118.0-121.3': SILTY CLAYSTONE: same as above 

sAwi rs cc)( I rcm 
LITHOLOGIC DESCRlPllON OR OMER lESTS 
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a, 

PERFORMED 
3" 
855 32 

except for sandy claystone layer (118.5 to 118.7') 
uith olive gray color (5 Y 4/11. 
121.3-121.8 SILTY SANDSTONE: pale broun (5 YR 
5/21; homogeneous; very fine- t o  fine-grained; 
moderately uelL sorted; subangular to subrounded; 
vel1 consolidated; no reaction to HCL; damp. 

122.0-126.0 SAMPLE. 
Recovered 4.0 /4 .0 '  = 100%. 
ROD 3.8/4.0' = 95%. 
CLAYSTONE: dark gray (N 3 / 0 ) ;  subfissle above 
125.2'; homogeneous; waxy; very fine- to fine- 
grained; poorly sorted sandstone stringer at 123.1 
to 123.2 and 125.1' depth, no reaction to HCL; 
moist. 

I 



126.0-130.0 SAMPLE. 
Recovered 2.3 /4 .0#  = 58%. 
RPD 1.8/2.31 = 78%. 
CLAYEY SILTSTONE: mediun dark gray (N 4/01; 
homogeneous; some disseminated very fine-grained 
sand; moderately hard to hard; no reaction to HCl; 
damp. 

130.0-133.0 SAMPLE. 
Recovered 4.013.0' = 133%. 
RQD 2.9/4.0' 73%. 
SILTY CLAYSTONE: brounish black (5 YR Z/f )  to 
olive black (5 Y 2/11; subfissle to fissle; 
organic rich grading into clayey lignite at 129.9- 
130.3' trace very fine-grained sand in part; firm 
to moderately hard; no reaction to HCL; moist. 

I 
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133.0-137.0 SAMPLE. 
Recovered G.1/4.01 = 103%. 

133.0-133.9'; SILTY CLAYSTONE: same as above 
except no lignite. 
133.9-137.0': SANDY SILTSTONE: medium dark gray (N 
4/0) to medium gray (N 4/01:  homogeneous; 
disseminated very f ine-grained sand; some clay 
above 135.1; interbedded very fine-grained 
sandstone belou 136.5; moderately hard to hard; no 
reaction to HC1;damp. 

ROD 3.5/4.1' = 85%. 

I 137.0-141.0 SAMPLE. 
Recovered 4.2 /4 .0 '  = 105%. 
ROD t.a/4.2' = 6 n .  
137.0-139.0': SILTY CLAYSTONE: medium dark gray (N 
6 / 0 )  to dark gray <N 3/01: waxy; trace 
disseminated very fine-grained sand; firm; no 
reaction to HCL; damp. 
139.0-1G1.0': SANDY CLAYEY SILTSTONE: medium dark 
gray (N 4/01 to dark gray (N 3/0); finely 
interbedded; s a  very fine-grained sandstone 
interbeds; moderately hard; no reaction to HCL; 
damp. 

I 
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141.0-145.0 SAMPLE. 
Recovered 4.O/4.Ot = 100%. 
RPD 3.5/4.01 = 88%. 
141.0-141.9': CLAYEY SILTSTONE: medium dark gray 
(N 4 / 0 )  to dark gray (N 3 / 0 ) ;  faintly laminated: 
trace to some very fine- to fine-grained 
disseminated sand; Lignite stringer at base; 
moderately hard; no reaction to HCL; damp. 
161.9-145.0': SANDSTONE AND SILTSTONE: medium gray 
(N 5/01 and dark gray (N 4 / 0 ) ;  finely interbedded 
sandstones and siltstones; primarily sandstone at 
top becoming m r e  siltstone at depth; very fine- 
grained, well sorted subrounded sands; no reaction 
to HC1; damp. 

145.0-149.0 SAMPLE. 
Recovered 3.9f4 .0 '  = 98%. 
RaD 3.9/3.9'  100%. 
SILTY SANDSTONE: medium dark gray (N 4/0) and 
light olive gray (5 Y 6/1); possible soft sediment 
deformation; some interbeds of siltstone; very 
fine- to fine-grained; rowded; well sorted; well 
consolidated; no reaction to HCl; damp. 
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149.0-153.0' SAMPLE. 
Recovered 3.7/4.0i = 93%. 
RPD 3.6/3.7/ = 17%. 
149.0-152.7': SILTY SANDSTONE: same as above. 

153.0-157.0 SAMPLE. 
Recovered 3.7/4.0' = 93%. 
RPD 2.6/3.7' = 70%. 
153.0-155.0': SILTY CLAYSTONE: dark gray (N 3/01: 
fissle; moderately hard; no reaction to HCL, damp. 
155.0-156.7': LIGNITE: black (N 1/01 to brownish 
btack (5 YR 2/11; fissle lignite, no reaction to 
HCL; damp. 
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157.0-161.0 SAMPLE. 
Recovered 0.3/4.0' = 1%. 
RQD 0.0/0.3' = 0%. 
157.0-157.3': CLAYSTONE: olive black (5 YR 2/71; 
organic rich; no reaction to HC1; damp. 

161.0-161.5 SAMPLE. 
Recovered 2.4/0.5# = 480%. 
RQD 0.4/2.4' = 20%. 
CLAYSTONE: medim dark gray (N 4/01: some organic 
material and silt at top decreasing dounwards; 
firm; no reaction to HCl; damp. 

161.6-164.0 SAMPLE. 
Recovered 0.0/2.5' = 0%. 
RPD 0.0/2.5' = 0%. 

164.0-165.0 SAMPLE. 
Recovered 3.5/1.0' = 350%. 
ROD 2.7/3.5' = 77%. 
CLAYSTONE: medium dark gray (N 4/0) to dark gray 
(N 3/01: trace organics; trace to some silt 
increasing downwards; soft to moderately hard: no 
reaction to HCL; damp. 
163-165.0': SILTY SANDSTONE: dark gray (N 3 / 0 )  to 
brownish gray (5 YR 4/11; homogeneous; breaks 
along concoidal fractures; very fine- t o  fine- 
grained; subrounded; subanguiar; moderately well 
sorted; well consolidated; hard; no reaction to 
HCL; damp. 



165.0-169.0 SAMPLE. 
Recovered 4.O/4.Of = 100%. 
RPD 4.O/G.O' = 100%. 
SILTY SANDSTONE: same as above except: natural 
subhorizontat silt filled fractures at 166' depth; 
some clay; moderately hard. 

169.0-173.0 SAMPLE. 
Recovered 4.OfG.O' = 100%. 
RQD 3.7/4.01 = 93%. 
169.0-171.8': SILTY SANDSTONE: same as above. 
171.8-173.0': SANDY CLAYEY SILTSTONE: brownish 
gray (5 YR 4/1) to brownish black (5 YR Z/l); 
organic rich; trace lignite; trace interbeds of 
very fine- to fine-grained sandstone; moderatety 
hard; no reaction to H C l ;  damp. 

I 
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173.0-177.0 SAMPLE. 
Recovered 2.3/4.0' = 58%. 
RPD 1.8/2.3' = 78%. 
173.0-173.5': SILTY SANDSTONE: dark gray (N 3/01 
to brownish gray (5 YR W).  
173.5-174.6': LIGNITE AND COAL: brownish black (5 
YR 2/11 to black (N l/O): subfissile to fissile: 
firm; no reaction to HCI; damp. 
174.6-175.3': SILTY CLAYSTONE: dark gray (N 310); 
laminated; organic rich; moderately hard no 
reaction to HCL; damp. 

177.0-180.0 SAMPLE. 
Recovered 2.0/3.0' = 97%. 
ROO 1.0/2.O1 = 66%. 
177.0-177.8': LIGNITE; brownish black (5 YR 2/11; 
fissle; trace coal; firm; damp. 
177.8-179.9': CLAYEY SANDY SILTSTONE: medium dark 
gray (N 4/01; organic rich at top becoming Less 
clayey and more sandy downward; very fine-grained, 
rounded sands; moderately hard to firm; damp. 

180.0-184.0 SAMPLE. 
Recovered 3.9/4.0' = 98%. 
ROD 3.W3.9' = 97%. 
SILTY SANDSTONE AND SANDY SILTSTONE: medium dark 
gray (N 4 / 0 1  to dark gray (N 3/01; SANDSTONE: very 
fine- to fine-grained, well sorted; subrounded; 
well consolidated; sandstone grading into SANDY 
SILTSTONE: some clay, disseminated very fine- to 
fine-grained sandstone laminae; hard to moderately 
hard; no reaction to HCL; damp. 

. 
SAMPI IT COr I VTfP 

UTHOLOGIC DESCRIPTION OR OMER ICSTI; " 4 1  

8s  !@ PERFORMED 
l =E  

4 c 3  



1 n 

SAMFI F< mi I F P T ~  tr: 
3 6 3  rr. LITHOLOGIC OESCRlPllON OR IITILR TESTS 

' 0  

PERFORMED -0 ZE !2 8 3  mi= - 

186.0-188.0 SAMPLE. 
Recovered 4.2f4.0' = 105%. 
RQO 3.U4.2' = 81%. 
SILTY CLAYSTONE: dark gray (N 3/01; laminated: 
trace very fine- to fine-grained sandstone 
laminae; firm to moderately hard: no reaction to 
HCL; damp. 

188.0-192.0 SAMPLE. 
Recovered 2.6/4.0' = 65%. 
RQD 2.612.6' = 92%. 
SILTY CLAYSTONE: dark gray (N 3 / 0 )  to brownish 
black (5 YR 2/1); subfissle; trace very fine- to 
fine-grained sandstone laminae; some organics 
belou 190' depth; firm to moderately hard; no 
reaction to HC1; damp. 
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192.0-195.0 SAMPLE. 
Recovered 4.7/3.0i = 118%. 
RPD 4.714.7' = 100%. 
SILTY CLAYSTONE: same as above except: some 
organics above 191.2' depth; trace iron staining. 

195.0-199.0 SAMPLE. 
Recovered 0.0/4.0' = OX. 
RPD O.O/O.O'. 
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199.0-199.5 SAMPLE. 
Recovered 3.0/0.5' = 600%. 
RPD 1.6/3.0' = 53%. 
196.5-198.3': SILTY CLAYSTONE: dark gray (N 3/01 
to brounish gray (5 YR 4/11; homageneous to 
subfissle (associated uith organics) trace 
organics; firm; no reaction to HCL; damp. 
198.3-199.5': SANDSTONE: medium dark gray (N 4/0); 
very fine- to f ine-grained; trace medium-grained; 
subrounded; moderately uell sorted; some silt; 
consolidated; hard; no reaction to HCL; damp. 

199.5-203.0 SAMPLE. 
Recovered 3.7/3.5' = 106%. 
RPD 3.7/3.7' = 100%. 
SANDSTONE: medium dark gray (N 6 / 0 )  to olive gray 
(5 Y 4/11: natural subvertical fractures 
throughout; staining and mineralization along 
fractures; very fine- to fine-grained; subrounded; 
uell sorted; trace to some clay; uell 
consolidated; hard to very hard; no reaction to 
HCL; damp. 

203.0-207.0 SAMPLE. 
Recovered 4.1/4.0' = 102%. 
RPD 3.U4.1' = 83%. 
CLAYEY SANDSTONE: crossbedded; trace natural 
fractures; with mineralization; very fine- to 
fine-grained; subrounded; uell sorted; trace 
calcite cement in better developed sandstone 
stringers (HCL reaction); hard; damp. 
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207.0-211.5' SAMPLE. 
Recovered 4.5/4.5' = 100%. 
ROD 4.5/4.5' = 100%. 
SILTY SANDSTONE: medium dark gray (N 4/01 to olive 
gray (5 Y 4/1); crossbedded; very fine- to fine- 
grained; subrounded: uell sorted; silt decreases 
to trace belou 210.2' depth; vel1 consolidated: 
uncwnented belou 210.2' depth; no reaction to HCL; 
moist. 

211.5-216.0' SAMPLE. 
Recovered 4.1/4.5' = 91%. 
RPD 1-3l4.If = 32%. 
SANDSTONE: medium gray (N 5/0); crossbedded; very 
fine- to fine-grained; subrounded; uell sorted; 
consolidated: uncemented; no reaction to HCL; 
moist. 

SEMPI FS rni I . E C ~  
OR UItlER TESTS 

PERFORMED 
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216.0-220.0 SAMPLE. 
Recovered 3.9/4.0'  = 98%. 
RQD 3.O/3.OJ = 100%. 
SANDSTONE: medium gray (N 5/01: very dark gray (h 
3 / 0 )  to black (N 1/0) banding; crossbedded; 
laminated; black banding; fine- to very fine- 
grained; subrounded; well sorted; consolidated; 
hard; strong HCL reaction 216.3 to 217.0, none 
elsewhere; moist. 

220.0-224.0 SAMPLE. 
Recovered 4.0/4.01 = 100%. . 
RQD 3.W4.0' = 95%. 
SANDSTONE: same as above except; medium gray 
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224.0-228.0' SAMPLE. 
Recovered 3.914.9' = 9877. 
ROD 2.9 /3 .0 '  = 74%. 
SANDSTONE: medim dark gray (N 4 / 0 ) ;  crossbeddei 
uith limited soft sediment deformation; blac 
banded; very fine- to fine-grained; subrounded 
uell sorted; trace organics along lamina' 
surfaces; consolidated; firm to moderately hard 
M reaction to HCt;  moist. 

228.0-232.0' SAMPLE. 
Recovered 4.0/4.0'  = 100%. 
RPD 3.W4.0'  = 03%. 
SANDSTONE: medium dark gray (N 4 / 0 )  and dark gra 
(N 3/0); same as above. 
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232-0-236.0 SAMPLE. 
Recovered 4.0/4.0'  = 100%. 

SANDSTONE AND SANDY SILTSTONE: medium dark gray (N 
4 / 0 )  to dark gray (N 3 / 0 ) ;  crossbedded; SANDSTONE: 
very fine- to fine-grained; subrounded, uell 
sorted; uell sorted; some silt uell consolidated. 
Interbedded siltstone: very fine-grained; 
subrounded, disseminated sand; trace claystone 
beds; hard; no reaction to HCL; damp. 

RPD 3.t14.01 = Box. 

236.0-240.0 SAMPLE. 
Recovered 4.0 /4 .0 '  = 100%. 
ROD 4.0/4.0'  = 100%. 
SANDSTONE: medium gray (N 4/01 to medium dark gray 
(N 4 / 0 ) ;  crossbedded; trace organic rich; silty 
interbeds; trace iron staining; very fine- to 
fine-grained; subrounded; well sorted; uell 
consolidated; no reaction to H C L ;  moist. 

PAGE 30 OF 33 
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240.0-244.0' SAMPLE. 
Recovered 2.6/6.0' = 1165%. 
RQD 2.0/2.6' = TTX. 

medim dark gray (N 4/01 to dark gray (N 3/0); 
crossbedded; trace claystone interbeds; trace 
organic rich siltstone interbeds; SANDSTONE: very 
fine- to f ine-grained; subrounded; we1 1 sorted; 
uell consolidated; SILTY SANDSTONE: very fine- 
grained; trace fine-grained; subrounded; well 
consolidated; no reaction to HCL; damp. 
241.5-242.6': CLAYEY SANDY SILTSTONE: dark gray (N 
4 / 0 ) ;  hwnogeneous; trace natural fractures wi th 
organic material infilling; disseminated very 
fine- to trace fine-grained, subrounded sand; no 
reaction to HCl; damp. 

244.0-247.0 SAMPLE. 
Recovered 4 . 3 / 3 . 0 #  = 14% 
RQD 3.4i4.3' = 79%. 
SILTY CLAYSTONE: dark gray (N 3 / 0 )  to brownish 
black (5 YR 2/1); faintly laminated; waxy; trace 
high angle open natural fractures (45 to 70' from 
horizontal); trace very fine- to fine-grained 
sand; grading to base to sandy, clayey, siltstone; 
moderately hard; no reaction to Htl; damp. 

240.0-241.5' : SANDSTONE AND SILTY SANOSTONE: 
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247.0-251.0 SAMPLE. 
Recovered 0.0/4.0' = 0%. 
RPD O.D/O.O. 

251.0-251.5 SAMPLE. 
Recovered 4 .5 /0 .5 '  = 900%. 
R&4.4/4.5' 98%. 
SILTY CLAYSTONE: dark gray (N 3 / 0 )  to brounish 
black (5 YR 2/1); laminsted; natural high angle 
open fractures (45 to 70 from horizontal); trace 
very fine-grained sand; organic rich belou 249.0' 
depth; 0.11 lignite bed at base; maderately hard: 
no reaction to HCL; damp. 
SANDSTONE: medium gray (N 5/01: homogeneous; very 
f ine-grained; subrounded; uell sorted; 
consolidated; firm; no reaction to HC1; damp. 

251.5-255.0 SAMPLE. 
Recovered 3.5/3.5' = 100%. 
RPD 0.4/3.5'  = 11%. 
251.5-252.3': COAL AND LIGNITE.: black (N 1/01 and 
brounish black (5 YR U t ) ;  orthorhombic fracturing 
in coal; lignite; some clay; some silt; trace very 
fine-grained sand; moderately hard; no reaction to 
HCL; moist. 
252.3-255.0': CLAYSTONE: grayish broun (5 YR 3/2) 
to dark gray (N 3/0); subfissle in part; uaxy; 
organic rich above 254.0I depth; some silt in 
part; moderately hard; no reaction to HCL; damp. 



WELL NO. B207189 LOG OF BOREHOLE PAGE 33 OF 33 

255.0-259.0 SAMPLE. 
Recovered 3.7/4.0' = 93%. 
RQD 1 . u 3 . 7 ~  = 38%. 
SILTY CLAYSTONE: dark gray (N 3/0) to brownish 
black (5 YR 2/1); waxy; trace lignite; trace very 
fine-grained sand at base; firm to hard: no 
reaction to HCL; damp. 

TOTAL OEPTH = 259.0' 
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LoCATinN f?%kv Fiats Plant:' Landfill Area . 

COORDINATES ~40.784.53 F ~ I  264.93 [wpl- WATER LEVEL ENCOUNTERED None 
GROUND SURFACE ELEVATlON 5948.27' 

- HELPER R. Orr 
TOTAL DEPTH 19.5' 

DRILLING COMPANY __8odf9 Rrothm 
DATE DRILLED A 
DRILLING METHMr31) Hdiovl 
LOGGED BY E.M. I- 

STATIC None (09/19/89) 
MILLER K. Parker 
DRILLING RUlD None 

P I N  JV 

- -  
wit 27. 1989 CHECKED BY d.2, - m i &  

SITE MANAGER I Stem Auoer 
111; R.T. Treat 

-av;IST CEARP MANAGER 
COMMENTS 

0.0-1.5' SAMPLE. 
Recovered 1.5/1.5' = 100%. 
0.0-0 .2 ' :  SILT: grayish broun (5 YR 3/21; humic; 
rooted; loose; damp. 

ARAPAHOE/LARAMIE FORMATION 

0.2-1.5': SILTY CLAYSTONE: pate yellouish brown 
(10 YR 6/21; some very fine-grained sand; highly 
weathered; blocky; friable; frequent iron-staining 
in distinct fractures; very soft; damp. 

1.5-3.5' SAMPLE. 
Recovered 1.9/2.0' = 95%. 
SILTY CLAYSTONE: pale yeliouish brown (10 YR 6/21: 
abundant streaks and mottles--dark yellouish broun 
(10 YR 6/61; trace to some very fine- to fine- 
grained sand; highly weathered; very soft; feu 
calcite streaks up to 3 mn; rooted; trace organic 
partings; blocky; friable; damp. 

3.5-5.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/11; 
mottled with dark yellouish orange (10 YR 6/6); 
moderately weathered; very soft; few calcite 
lenses; danp. 

HNu Background: 0.0 
OVA Background: 0.0 

All readings on cuttings, 
core, breathing zone, and 
in augers: 0.0; unless 
otherwise noted below. 
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5.5-7.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: pale yellowish broun (10 YR 6/21; 
mottled uith dark yellowish orange (10 YR 6/6)-- 
decreasing uith depth; trace very fine-grained 
sand; laminated Lignite partings (<  limn)-- 
increasing uith depth; highly ueathered; very 
soft; damp. 

7.5-9.5) SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: pale yellouish broun (10 YR 6/21; 
occasional dark yellouish orange (10 YR 6/6) 
mottling; trace very fine-grained sand; feu 
lignite partings; few very small calcite lenses; 
highly weathered; very soft; damp. 

9.5-11.5' SAMPLE. 
Recovered 2.0/2.01 = 1OoX. 
SILTY CLAYSTONE: Dale vellouish broun (10 YR 6/2) 
uith occasional dark yellowish orange (10 YR 6/6) 
mattling and fractures; trace to some sand; feu 
thin lignite partings and steaks; blocky to 
fissile; highly ueathered; very soft; damp. 

11.5-13.5) SAMPLE. 
Recovered 2.0/2.01 = 100%. 
SILTY CLAYSTONE: pale yellouish broun (10 YR 6/2); 
mottled with grayish orange (10 YR 7/61; trace to 
some very fine- to fine-grained sand; occasional 
(<  1 inn) lignite partings; iron-stained fractures; 
blocky; very soft; highly weathered; damp. 
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13.5-15.5' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 

SAMPI rr, rni i v r D  
OR UTHER TESTS 

PERFORMED 

SILTY CLAYSTONE: pale yellowish brown (10 Y R  6/21; 
mottled with decreasing dark yellowish orange (10 
YR 6/61; trace very fine- to fine-grained sand: 
i ron-f i \led fractures; increasing lignite partings 
blocky to fissile; moderately ueathered; very 
soft; damp. 

i 

15.5-17.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: same as above. 

17.5-19.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: pale yellowish brown (10 Y R  6/21 
to medium gray (N 5/0); massive; homogeneous; 
blocky; iron-stained; medium hard; medium 
consolidated; medium plastic; damp. 

TOTAL DEPTH = 19.5' 

I 1  t t 

- 15.5': Reading 
OVA: 6.5 

in Auger 

19.5': Reading in Auger 
OVA: 0.8 
- 
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WELL CONSTF 

GEOPWS. LOGGING: 

CASING: 
2'' s t a i w  

, LOCATION or CCQRDS: 
?T 4 0 4 3 7 . 1  E 1 0 7 7 4 . 7  

~~ - 

-a- - - 
4/2417254/24 

DRILLING SUMMARY:  

TOTAL DEPTH well: 14.92' %le: 18.00' 
BOREHOLE DIAMETER 

7511 

Bovles Btnrbrs W C o .  
15865 W. 5th hew 
Golden. CO b v l e  Stvles) 

. .  
ORILLER 

RIG &bile 8-57 
e m )  Blade b i t  

DRILLING FLU10 None 
~~~ 

SURFACE CASING 5" x 4' steel w/ locking 

W E L L  DESIGN: 
an 

BASIS: GEOLOGIC LOG 2 GEOPHYSICAL LOG - 
CASING ST3lNGW: C:  CASING S=SCREEN 

0.00' 3.52' CI - - -- I 

SCREW: 51 2" I .D .  Sch. 5 t m  316 stain- 
less steel. threaded and flush 
iointed. 0.020"wire wrao screen, 
0.25' welded httcm cau. 

CEN~RALIZERS Centralizer Dlaced amroxi- 
mtelv mid-mint on screened interval. 

. .  
FILTER UATERIAL 12-20 q 1 L i C a  Sad 

2.40' - i8.00' 

0.W' - 1.95' 

1.95' - 2.40' 

CEMENT Portland T\W 1 

OTHER 3/8" benranire &ts 

-20 I 

IUC TiON 
WELL 4-86 

SUMMARY 
ELEVATION: GROUNO LNEL 5636.60' 

TOPOF CASING 5637094' 
~ ~~~ 

CONSIRUCTION TIME LOG: 
I START I FINISH 

4 / 2 4  1730 4/24 
4 / 2 5  1 1010 4/25 --- 
8/29 1606 8/29 - - - 
4/25 IC00 4/25 

CE rw EFlTl NG: 

OTHER: 
bntonite 

1730 

I8 10 
I020 
I606 

- - 

10 10 

WELL DEVELOPMENT 

See Well tkvelownt Scnrmary Sheet. 

Water encountered at 12.00' b r i m  d r i l l i n ?  

TOD of stainless SKeeL casinn: 1 34' 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



WELL 5-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUNO LEVEL 5720*07' 

5722.61 '. TOP OF CASING 
LOCATION or CCQROS: 
N 40694.8 E 26699.7 

CONSTRUCTION TIME LOG: DRILLING SUMMARY: 
SH 
7 

T&E 

TOTAL DEPTH Well: 9.76' 
BOREHOLE Dt AMETER 7y' 

Hole: 14.0' 
TASK - 

DRILL1 NG: 
7k" auger 1635 - 

GEOPHYS. LOGGING: 

CASING: 
2'' stainless 1045 - 9/5 1040 

DRILLING FLUID 

9/5 1045 
-- 9/5 1100 
918 1515 

-- 1050 
1105 
I5 15 
- - 

SURFACE CASING 5" x 4' steel w/ lockino 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPHYSICAL LOG - 
CPSING SfRING(S): C= CASING ScSCREEN 

0.0' - 4.40' c1 - 
4.40'- 9.76' SI - - - - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- 7 -- 

CASING: C I  2" I .D.  Sch. 5 type 316 stain- 
less steel.threaded and flush 
iointed. . .  

flLTER PLACEMEN7 

C E M ENTI NG : 
LEVELCPMENT: 

OTHER: 
9/5 1050 
915 1035 

1055 
1040 

WELL DEVELOPMENT 

See Well k v e l o m n t  Sumnarv Sheets. 

14 1 
COMMENTS: 

p r'n drillin.-. 

TOD of stainless steel casing: 2.54 ' 

2.00'- 2.50' 
10.02' - 13.30' 

HYDRO-SEARCH aENO*OENVER CONSULTING HYDROLOGISTS~~GEOLOGISTS 



. 16 

, 18 

' 20 

9/4 
914 
9/8 

WELL 6-86 

WELL CONSTRUCTION SUMMARY 

1312 
1340 -- 
1515 

LOCATION or COORDS: 
N 40588.1 E 23577.5 

9/4 
914 
9 / 8  

ELEVATION: GROUND LNEL 5806 * lo ' 
TOPOF CASING 5808.5p '  

1315 
1345 

' 1515 
-- -- 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 8.88' Hole: 14.0' 
BOREHOLE DIAMETER 7y' 

9/4 
9/4 

DRILLER lbvles Brothers Drilling CO. 
15865 W. 5th Avenue 
Cslden. CO (Tonv Robinson) 

RIG Acker 

5[T(s) &111 nose bit 

1315 
1305 -- 

ORlLLtNG FLUID None 

9/4 
9/4 

SURFACE CASING 5" x 5 '  steel W/ lockinn 
CaD 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPilYSlCAL LOG - 
USING STRING(S): C: CASING S-SCREEN 

0.0' - 3.28' CI - 
3.28' - 8.88' SI - - -- - -- - -- - -- - - - -- - -- 

1320 
1310 -- 

- - - --I- -- 
CASING: C I  2" I . D .  Sch. 5, tm 316 stain- 

less steel, threaded and flush 
. .  Pd . 

SCREUJ: S I  2" Z.D. Sch. 5,  tm 316 stain- 
thre- 

IO 'I wlre . wraD screw 
0.25' welded bottom cap. 

CENTRALIZERS T w e  304 stainless steel 
5.47' - 6.65' 

flLTER MATERICC 
9.10' - 2.75' 
0.00' - 1.911 

1.91' - 2.75' 

CEMENT Portland T"fE I 

OTHER 31'8'' bentonite Pellets 

CONSRUCTION TIME LOG; 

TASK - 
DRILLING: 

7513 wiper 

- 

GEOPUYS. LOGGING; 

CASING: 
2" stainless 

FILTER PLACEMENT 

CEMEFIllNO: 

CEVELCPMENT: 

OTHER: 

I986 

914 j 1310 

-1- 

-I- 
-I- 

WELL DEVELOPMENT 

FINISH - 

9/4 f 1140 

-- 
914 I I 3 l 2  

See Well Developrent Sum-axy Sheet. 

COMMENTS: 

Pb water encountered during drilling. 

TOP of stainless steel casing: 2.4'8 

h e  fran TD to 12.90' 

CONSULTING HYDROLOGl STS- GEOLOGISTS 
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GEOPHYS. LOGGING: 

CASING: 
2" stainless 

0 aI 

---- - - - ~- - - 
9/23 1215 9/23 1220 

12 

14 

16 

18 

FILTER PLACEM 9/23 
9/23 
9/29 

CEMENTING: 
LEVELCPMENT: - 
OTHER: 

.9/23 
.-i 

20 

---- 
1220 9/23 1225 
1230 9/23 1235 
1445 9/29 1445 - y_l - 
1375 9/23 1230 
I710 9/23 1215 

---- 

---- ---- ---- 

WELL 7-86 

WELL CONSTRUCTlON SUMMARY 
LOCATION Of COORDS: 
N 39869.8 E 20897.8 

DRILLER bvles Brothers Drillins! Co. 
15865 W. 5th Avenue 
Golden. CO (Tony Robinson) 

RIG Ackr 

errw Blade b i t  

DRtLLlNG FLUtD Nom 

SURFACE CASING 5" x 4 '  steel w/ locking 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPilYSICAl LOG - 
CI\SING STRINGIS): C:CASING $=SCREEN 
0.0' - 3.0' C1 - 
3.0' - 5.74' SI - - 

- - -- - -- - - - -- - -- 

. .  
RLTER MATERIAL 32-42 sd1ca S a d  
2.50' - 6.0' 
0.00' - 2.00' 

2.00' - 2.50' 
6.00' - 7.51' 

CEMENT portland T m  1 

OTHER 3/8" bentonite Dellets 

CONSTRUCTION nME LOG: 
I 9 A R T  I FINISH 

TASK - 
DRILL1 NG: 

I-I-I-I- 

J-I-I-I- 

WELL DEVELOPMENT 

See Well Ikvelopnent Sumnary Sheets. 

COMMENTS: 

Jb water -rw drillinp. 
~~ ~ 

TOD of stainless steel casing: 2.26 ' 

Cave fran n> to 7.51' 

HY DRO-S EARCH RENO*DENVER CONSULTI NG HYDROLOG1 STS- GEOLOGISTS 
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8-86 WELL 

WELL CONSTRUCTION SUMMARY 
LOCATION Of COOADS: 
N 39859.3 E 211316-8 

DRILLING SUMMARY: 

TOTAL DEPTH 
BOREHOLE DIAMETER 0.00' - * 

Well: 63.80' b l e :  71.50' 
I ~ 7Ltr 

18.35' - 71.50: 4 3/4" 
* .  

DRILLER 
15865 W. 5th &e., Golden, CO 

ely(s) 0.00' - 18.35': Blade bit:  
18.35' - 71.50': Cor* b i t  

ORlLLlNG FLUID 

WEU DESIGN: 

BPSIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
CPSING SfillNt(S): C=CASiNG %SCREEN 
0 00' 1 8 . 3 5 ' a  - ,- -, 

0.0'- 59.08' Q - + - ,- - - - - 59.08'- 63.79' SI 

- 
-, --I--= -- 
CASING: CI 5" 1.D. s t d  surf= c a s ~  

316 stain- 
less steel. th& a d  flush 
jointed. 

316 stakr 
less steel, threaded and flush 
jointed, 0.010'' wire wr& 
screen, 0.25' welded bottm cae, 

e 2" I.D. !MI. 5 tvpe 

S C R ~  st 2" I.D. !%I. 5 tvDe 

CENTRALIZERS -%P 

. .  
FILTER MATERIAL 37-42 
58.00' - 66.30' 

0.00' - 56.00' 

56.00' - 58.00' 
64.30' - 71.50' 

I CEMENT 

OTHER 3/8"wpts 

CONSTRUCTION TIME LOG: 
I 9 A R T  I FINISH 

flLTE R P" A C E M d  11/3 
CEMEPITING: 1 l/3 
LEvELCPMENT: 11/5 
OMER: 

Bentonite 11/3 
11/3 

& a e a & b g m  
9/24 - 

~~ 

1415 11/3 
1515 11/13 

1340 11/3 
1143 1113 

7- -- 
7 

(1190010/22 
1330.9/24 

1340 
1500 
0930 

14 IO 
1207 

I350 

- 
- - 
- 

WELL DEVELOPMENT 

See Well Develomnt Scmnarv Sheet. 

~~~ 

COMMENTS: 

bb water enccuntered dutim d r i l l k .  

Too of s- : 1.86' 

HYDRO-SEARCH RENO~OENVEA CONSULTING HYDROLOGISTS-GEOLOGISTS 



+ 
0 
W 
3 
0 
a n 

. .  
~ FILTER HAfERICL 324 
I 121.20' - 140.50' 

CEMENT I 
33.51' - 119.40' 

OTHER . 3 / 8 " ~ ~ 1 1  lets 
-17J .20' 

140.50' - 151.00' 

JC 
€LE 

1 CENTRALIZERS (see canrents) 

80 

WELL 9-86 

TlON SUMMARY 
5 9 9 5  VATION: GROUND LEVEL - 
5 9 9 9  TOP OF CASING - 

. 2 3 '  ( e s t . )  

. 6 4 *  (est.) 

CONSRUCTION TIME LOG: 
I S ' A R T  I FINISH 

TASK - 
DRILLING: I 1986 

ReZtlliIlO 10/6 
GEOPHYS. LOGGING; 10/6 
CASING: 

aulksL10/7 '1 * 

9 /24 - 5" steel 

11lDATEtlME 
1986 

O900 9/24 1615 
0826 10/2 1200 

,- loo0 10/6 1230 
1336 10/7 1627 

- - 
.--- 

121810/712w, 
o900 9/24 1615 --- 

t- I- 1-1- 

WELL DEVELOPMENT 

COMMENTS: 

Water encountered at 105.37' during drillin 

TOO of stainless steel C ~ S ~ I I ~ :  

: 
1 - 41 ' 

J?&&J& in Nc rd: ~~ no centralizers use& 

itv: 59.00' - 146.00' 
-: 0.00' - 147.00' 

CON SULTI NG HY OROLOGI STS - GEOLOGISTS 

I 
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WELL 10-86 

WELL CONSTRUCTION SUMMARY 
LOCATION of COORDS: ELEVATION: GROUND LEVEL 99 O 2  ' ( e st ) 

N 39223.9 E 19400.6 

~ ~ -~ ~ - 

DRILLING SUMMARY: 

TOTAL DEPTH well: 23.78' %le : 27.00' 

BOREHOLE O~AMETER 0.00' - 23.40' : 5 518'' 
23.40' - 27.00': 5" 
DRILLER Bovles Brothers Drilline CO. 

15865 W. 5th Avenue 
Golden, CO (Arrm D r i l l i n n ,  Tan 

nlgw 
RIG Casbg arfvancer 
BIT61 h hole h a m x  

DRILLING FLU10 nnnP 

SURFACE CASING 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPilYSlCLIl LOG - 
USING STXINGIS): C: CASING S-SCREEN 

0.00' 3.29' - 
3.29' - 23.78' - -- -- - - - -- - -- - - - -- - -- - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 

CASING: C I  2" Z.D. Sch. 5 type 316 s t a i r  
less steel. threaded and flush 

SCREEN: SI 2" I.D. Sch. 5 tm 316 stairr 
less steel, threaded and flush 

jointed, 0.01O"wirewrap screen, 
0.25' welded bottan cap. 

CENTRALIZERS 304 stainless steel 
14.08' - 15.33' 

CONSTRUCTION TIME LOG: 
I s r A R T  

TASK 

DRILL1 NG: 

7 

-r 9/24 1420 I 1  
l-1- -- - GEOPHYS. LOGGING: L - 

CASING: 
2'' stainless 9/25 o900 

1-1- -- 
9/25 1400 CE MEFIT! NO: -- 

OTHER: 

I-I- 

FINISH 

TpJg 

1600 

13CQ 
14 IO 
1515 
- 

1305 

WELL DEVELOPMENT 

See Well kelorwnt  S m m n  Sheet. 

COMMENTS: 

Water encountered at IO' during dri l l ing.  

CONS ULTl NG HY DROLOGl STS - GEOLOGISTS 



Well No.: 45-86 

I 

10-7-86 0915 

I 

1 56/42.4 qals. purged to date 
I _---- I 

1 81/42.4 aals. pursed to date 

Medrum to dark 
brown sorav 
Medium brown, 
clearing slightly 

Bottom 3' - light 
brown, rest of 
well med. brown 

Light to medium 
brown 

Medium brown 
mist - sandy 
Medium brown, 
clearing 

10-7-86 

10-8-86 

COMMENTS 

'Qay I ht to - 10% m diu o? 

Med brown, i um t9 h i  gk?Gktur- 
0915 Air1 ifted 4.2 gals. sand 

1540 Bailed l 2  gals- bid, lots of sand 

1 Well Bore Volume = 4.24 gals. 
10 Well Bore Volumes = 42.2 gals .  

10-9-86 

10-9-86 

10-10-86 

10-14-86 

10-15-86 

10-15-86 

7' of sand lifted out before 
reaching T.D. 

0700 Airlifted 4.2 gals. 

1500 Baf led 16 gals. 

1410 Bailed 16 gals. 

1200 Bailed 12 gals. 

0830 Airlifted 

1400 Bai led 25 sals. 

--- 

12/42.4 gals. purged to date 

10-16-86 

28/42.4 sals. Durqed to date 

--- 
1200 Bailed C I ear Samp I ed 

44/42.4 gals. purged to date 



W E L L  
COMPLETION 
I N F O R M A T I O N  

~ o c a t j o n  f b c k v  Flats P l a n t ;  Landfill Area We11 No. - 
C o o r d i n a t e s  N Lnl(i8-r !?  E 7 1 7 3 7 . 7 6  Elovat ion:  Ground Surtaco  5882.69' 
T o t 8 1  D o p t h :  W e l l  6.70'  T o p  of Casing 5884.69 ' 

F O r m 8 t i O n  o f  C o m p l o t i o n  Valley F i l l  Alluvium 
C a s i n g  M a t e r i a l  Sch 5 ,  Type 316 ,  TFJ Stainless c a s i n g  ~iamoter  2" ID 
t t r o o n  Ya10rl.J 0.0 10" wire wrap, T pe 3 1 6 ,  TFJ s u r i a c o  C I I i n S  Diametor 
D a t o  Inata l l00  June 9, 1987 

B o r o h o l o  13.00' 

Steel 5" ID 
Stiinless SteelApprovod B y  

B a c k f i l l  M;torial/ 3 /8 "  Volc lay  Bentonite Pellets  



W E L L  
COMPLETION 
INFORM AT10 N 

~ o c a t i o n  Kockv F l a t s  P l a n t ;  Landfill Area Well N o .  - R 
C O O r d l n 8 1 * 8  1 .  E l o v r t i o n :  G r o u n d  S u r t a c o  -83.78' 

T o t a l  Oopth :  W o i l  94.03' ~ o p  ot  cas ing  5884.55' 

FOrm8tlOn o f  Complot ion Araoahoe Formation 
C a r i n g  Y8tOf l8 l  Sch 5 ,  Type 316, TFJ Stainless 

Steel 
Sermon M a t o r i d  0.010" wire wrap, T~ pe 316, TFJ s u r t r t o  ~ r r i n q  D l rmoto r  
0.10 In8tr l l .d  &list '3. 1987 

B o r e h o l o  110.00' 

C a r i n g  ~ i ~ m ~ t o r  219 ID 
5" ID 

Stainless SteelApprovod 81 

1nrtall.d B Y  K-D. Holliway s i t e  Man8g.f 
GOOlOgi8t 

CEARP M M ~  

~ o m m o n t r  Surface casing set to 17.0' bv J.B. Beraman on June 9. 1987. 

01. 
D o p t k  



W E L L  
COMPLETION 
INFORMATION 

~ o c a t i o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area W e l l  N o .  42-87 
E l o v a t i o n :  G r o u n d  S u r t a c o  5 8 5 4 . 0 5 '  Coord inatmr  N 40355 .10 E 22430.99 

t o t a l  D e p t h :  W ~ l l  6 - 6 0 '  T o p  of C a r i n g  5 8 5 5 . 9 3 '  

F o r m a t i o n  o f  Cornplotion Vallev Fill Alluvium 
C a r i n g  Uator ia i  Sch 5 .  Tvpe 3 1 6 ,  TFJ Stainless c a r i n g  ~ i a m 0 t . r  2" ID 

$croon h1ator1.J ~7.010" wire w r a p .  T= p e  3 1 6 ,  TFJ S u r t a c o  C a r i n g  Diamotor 
S t a i n l e s s  s tee1 ~ o a t .  Inrtr l lod  June 10, 1987 

Inrtal lod by J. Bere: man Sit. Managor 

~ o r o t t o ~ o  12.40'  

Steel 5" ID 
,o od I 

GOologi8t  
CEARP Mm.g.r 

C o m m o n t r  

0 I. 
Dopth  



WELL 
COMPLETION 
INFORMATION 

~ o c a t ~ o n  Rockg Flats P l a n t ;  Landfill Area Wel l  N o .  - 
Coordtnator N 19757.05 E 1 9 4 u  5 E l o v a t i o n :  G r o u n d  Surlaco 5995 .lo' 
T o t a l  0 0 p t h :  W a l l  22.5' f o p  Of C I I l n g  5996.75' 

~ o r o h o t o  37 .0' 

F o r m a t i o n  o f  Cornp lot ion  &ckv Flats Allu vium 
C8S ing  M8tOri8t Sch 5 ,  Tvpe 316, TFJ Stainless 

Steel 
S t r o o n  Matoria4 
0 8 t O  InSt8llOd Stiinless S t e e l A p p r o v o d  8r  

I n r t r l l o d  B y  R. Trent S i l o  Yanrgor  

c8*ing ~ i ~ ~ ~ t ~ r  9" ID 
pe 316, TFJ s u r t a c o  c a r i n g  Diamotor 5" ID 

Q o o l o g i r t  
CEARP Muragst 

Commonta 

Mat. ial: I Portland Type I 

1 

32-42 S i l i c a  Sa 

Fi l te r  P8ck  

) i a m e t e r :  
t o r e h o l o  I 

7.5" 

B a c k f l l l  M i 1 0 r i . l : ~  318" V o l c l a v  Bentonite Pellets 



W E L L  
COMPLETION 
INFO R M A  T I 0  N 

~ o c a t i o n  Kocky F l a t s  P l a n t ;  Landfill Area We11 No. 59-87 
E I v a t  i on :  G r o u n d  S u r f  a c  5992.90 C o o r d i n a l a s  E 1946 .99  

T o t a l  D o p t h :  W a l l  21*20 '  l o p  ot c a r i n g  5 9 9 4 . 6 7 '  

F o r m a t i o n  o f  Cornplot ion Rockv Flats Alluvium 
C a s i n g  Matar ia l  Sch 5 .  Tvpe 316, TFJ Stainless c a r i n g  ~ i a m 0 t . r  2 "  ID 

$ c r o o n  Y a t o r l r l  0.010" w i r e  wrap, T~ pe 316, TFJ Surtaco  C a r i n g  Di.motor 
O a t 0  I n S t a l l O d ~ ~ r  71 .  198 7 Stainless S t e e l A p p r o v e d  a~ 
l n r t a l l o d  B Y  J. Bacchus Sit. M a n a s o r  

l o r o h o l o  2 6 . 0 '  

Steel 5" ID 

G o o l o g i r t  
CEARP Mm.0.r 

C o m m o n t r  

lorekoi .  
) i a m r t e r :  

7 . 5 "  

I 

(It.) 



W E L L  
COMPLETION 
INFORMATION 

~ o c a t i o n  Rocky F l a t s  P l a n t ;  L a n d f i l l  Area W a l l  No.  - 
C o o r d i n a t o r  N 39951.63 E 19938.52 ElOVatlOn: Ground S u r f r c o  5984.01' 

T o t a l  D e p t h :  W o l l  2 7 . 7 '  T o p  o f  Casing 5985 .96 '  

F o r m a t i o n  o f  C o m p l o t i o n  Rockv F l a t s  Alluvium 
C a s i n g  M l t o r i a l  S c h  5 .  Tvpe 3 1 6 ,  TFJ S t a i n l e s s  

S t e e l  
S c r o o n  Y a t e r t d  0.010" wire  wrap,  T 

I n r t a l l o d  B y  R* Treat S l t e  M a n a g o r  

B o r o h o l o  32.0' 

caring ~ i ~ ~ ~ t ~ r  2" ID 
pe 316, TFJ surface C a s i n g  Oiamotor  5" ID 

Oat. I n 8 t a l I e d  November 20, 1987 Stginless Steel*pprovod B~ 

G o o l o g i r t  
CEAAP M8nrg.r 

C o m m o n t r  

Ground Sur f rca  
/ / I f / / f  / / ,  t 

S u r f a c e  S o s l .  
Mat. ial: 

P o r t l a n d  Type I 

S u r f r c a  

t 
Benton i t .  

L e n g t h  ( f t . )  

F i l to r  Mator ia l :  - 
32-42 S i l i c a  Sa 

F i l t o r  P a c k  
Lansth  (11.1 

T- 

T o p  o f  C a s i n g  2.00' J 

th 



W E L L  
COMPLETION 
I N F O R M A T I O N  

~ o c a t i o n  Rocky F l a t s  P l a n t ;  L a n d f i l l  Area W.11 NO.  61-87 
~ o o r d t n a t o s  N 39881.26 E 19974.80 E lovat ion:  Ground S u r f a c e  5984.00' 
Tot81  000th: W o l l  7 8 - 5 '  t o p  o t  ~ a s i n 9  5985.75' 

Format ion o f  Compiotlon Rocky Flats Alluvium 
Caring U a t o r i r l  Sch 5, TvDe 316, TFJ S t a i n l e s s  

S t e e l  
S C f 0 . n  M8tOr lu  0.0 10" wire wrap. T pe  316, TFJ Surfaeo  C a r l n g  Dirmotor 
0.10 tnstr l lod  S t z i n l e s s  S t e e l A p p r o r o d  B y  

Inr t8 l lOd B y  J. Bacchus 

o r h o I 34 0 ' 

ca r ing  ~iam0t . r  3" ID 
5" ID 

3110 Managor 

CEAAP M8nrg.c 
G.ologirt 

Commontr  

loreholo  
1 i a  m e t  er:  

7 5" 

-7- 
r r f a c o  Cas ing 
mpth (It. 

I 

( i t . )  



WELL 
COMPLETION 
INFORMATION 

~ o c a t i o n  Rockg Flats P l a n t ;  Landfill Area Well No. - 
C o o r d i n a l o r  N 19821.72 E 49999,.70 f l O V a t l O n :  G r o u n d  Surfaco 5984.16 '  

Tot81 Depth:  W e l l  26-80' T O P  o f  C a s i n g  5986.36 

B o r ~ h o l .  30.0' 

F o r m a t i o n  of  Complot ion  

C a r i n g  Uator la l  Sch 5 ,  Tvpe 316,  TFJ S t a i n l e s s  c a r i n g  0iam.t .r  7" ID 
Rocky Flats AI-m 

S t e e l  
$ c r o o n  M a t o r i d  0.0 10" w i r e  wrap ,  T p e  316, TFJ s u r t a c o  c a s i n g  DIrmotor 

Instal lad B y  I?- T r ~ n t  Sit. Y a n a g o r  

5" ID 
0.t. IftStall.d November 25, 1987 St2in1ess S t e e l ~ p p r o r o d  eY 

Goologlrt 
CEARP Mnrg.r 

C o m m o n t r  

ring 

3 . 5 0 '  

r o h o l o  
tal DoptR 
.I 

Backt i l l  Mator i r l :  ' 31%'' Volclav Bentonite P e l l e t s  



W E L L  
COMPLETION 
I N F O R M A T I O N  

~ o c a t t o n  Rocky F l a t s  P l a n t ;  Landfill Area Wail No. - 
Coordlna1.r  E l o v a t i o n :  G r o u n d  S u r t a c o  5985.47' 

t o t a l  D o p t h :  W o l l  7 5 . 5 '  t o p  o f  C a a i n g  5987.06' 

F o r m a t i o n  o f  Cornplot ion Rockv Flats A l l u  vium 
C a s i n g  M a t o r i a l  Sch 5 ,  Tvpe 316, TFJ S t a i n l e s s  

S tee l  
pe 316,  TFJ S u r f a c o  C a s i n g  D i r m o t o r  )croon Yator1.J 0.010" wire wrap, T~ 

Instal locl B Y  R. Treat t i t 0  Managor 

boroholo  30.0' 

car ing  0iarnOtor 711 ID 
5" ID I 

Date Installad December1ess Steel*pprorOd B y  

G o o l o g i s t  
CEARP M M ~ Q U  

Commont r  



WELL 
COMPLETION 
INFORMATION 

- t o c a t i o n  Rocky Flats P l a n t ;  Landfill Area Well N o .  

E 30167.73 C o o r d i n a t o r  N ' 3 Q ' U Q . 0 1  Elovat ion:  G r o u n d  S u r f a c o  5985.89' 
T o t a l  D o p t h :  W e l l  2 3 . 8 '  f o p  of  Caoing 5987 - ? ? '  

~ o r o h o l o  28.0' 
F o r m r t i o n  o f  C o m p l o t i o n  3 
C a s i n g  M a t o r i a l  $ch 5 .  Tvpe 316, TFJ Stainless c a r i n g  ~ i r m 0 t . r  2" ID 
S e r o o n  M a t o r i d  0.010 '' wire wrap, Ty pe 316, TFJ S u r l r c o  C a a l n g  D i r m o t o r  
o r t o  Inatallod December 4, 1987 
I n s t r l l o d  B Y  Si te  Y a n a ~ o r  

Steel 5" ID 
Stainless S t e e l A p p r o r o d  B y  

G e o l o g i s t  
CEARP Mwragu 

C o m m o n t s  

1 S U f f a C O  S.81 
M a t o  irl: 

portland Type I 
r.PmPn+ 

t 

F i l t o r  Mator ia l :  - 
32-42 Silica S a  



W E L L  
COMPLETION 
I NFORMAT ION  

~ o c a i ~ o n  Kocky F l a t s  Plant; Landfill Area W O I I  NO. 65-87 
C o o r d i n 8 t . s  N 39250.14 E 20200.2;! E l O V 8 t i O n :  G r o u n d  S u r l a c o  5983.08' 

To t81  Dopth:  W o l l  7 4 a 7 '  lop cISlng 5985.02' 
B O ~ O ~ O I O  27.0' 

Form8tion of Cornplotlon P o c k y  F l a t s  Alluvium/ Weathered Arapahoe Formation 
Caslng Mato r i 81  Sch 5 ,  Tvpe 316, TFJ Stainless car ing  ~ ~ a m 0 t . r  2" ID 
$ c r o o n  N a t o r i r l  0.010" wire wrap. T pe 316, TFJ S u r f a c o  Casing Diamotor 
Oat. Inrtal led December 9 .lo. ~9~?t'in1ess S t e e l ~ p p r o v o d  8 y  
lnstr l lod B y  R. T r e a t  Slto Manasor 

Steel 5" ID 

G@OlOglrt 
CEARP rnn.9.r 

Cornmontr 

Ground Surlacc 

S u r t r c o  So81 

f 1Su r faco  

-+---- 
S e a l  

2 .oo Longth (It. * 

32-42 Silica Sz 

B a c k  t Ill 

T o p  of  Casing I 



W E L L  
COMPLETION 

I N F O R M A T I O N  

~ o ~ r t l o n  Rocky Flats Plant; Landfill Area  W O I I  N O .  66-87 
E IO V8 t ion: G r o u n d  S u r  l a c  5981.90' C O O f d i n . 1 8 S  N 39 170.26 E 20226.01 

Tot81 O o p t h :  W o l l  1 8 ~ ~ 0 '  T O P  of C a s i n g  5983.64' 

F o r m r t i o n  o f  C o m p l o t i o n  Rocky Flats Alluvium 
C a s i n g  MatOr ia l  Sch  5 .  Type 316, TFJ Stainless c a s i n g  o i 8 m o t o r  7" ID 

Boroholo  7'3.00' 

Steel 
S c r o o n  Y a t o r l r l  0 .  Dl8mOtOr 5" ID 

Inr t8 l lOd  B y  R. Treat S t t o  Managor 
6 0 010 91.1 

CEARP kmgu 

C o m m o n t r  

Ground Surfacc 

7 
SUrfaCO S O r l  
M a t 0  ial: 

Portland Type I 

ss z: 
L e n g t h  ( l t . )  

1 

32-42 S i l i c a  Sa 

Fi l tor  P 8 C k  

88c k t i l l  

T o p  o f  C a s i n g  2.00' 

l o r e h o l o  
l i a rnotor :  

7 . 5 "  

Boroholo 
T o t a l  D o p t k  

3 1 I i 



W E L L  
COMPLETION 
I N F O R M A T I O N  

a L o c a t i o n  Rocky F l a t s  P l a n t ;  L a n d f i l l  Area 
C o o r d i n r t o r  N h0187.78 E 70678.79 

T o t a l  D o p t h :  W o l l  16.8' 
B o r o h o l o  2 1 . 4 '  

W O l l  N O .  67-87 
E I o v 8 l i o n :  G r o u n d  S u r t r c o  5969.50' 

T O P  or  C I S i n g  5 9 7 1 . 7 2 '  

F o r m a t i o n  or Complot lon  a v  Flats &v ium 
C 8 8 j n G  Matorial Sch 5 .  Type 3 1 6 ,  TFJ S t a i n l e s s  

S t e e l  
S c r o o n  Y a t o r l r l  0.010'' wire wrap, T* p e  3 1 6 ,  TFJ S u r r a c o  C a s i n g  Diamotor  
0.1. In8t8lI.d Dec ember 4 .  1987 
Ill8t8ll.d B y  J *  Bacchus Sit. Managor 

caring ~ i ~ ~ ~ t ~ ~  7" ID 
5" ID 

S t e e l ~ p p r o v O d  eY 

GOOlOgl8t 
CEARP rn-m 

C omm ontr  

Ground Surtacl 

-I--- 
S U r f 8 C O  S O 8 1  -- L e n g t h  ( I t .  

Mato ial: 
P o r t l a n d  Type I - 

Surface 
Seal  

-18 e n  t onit 

Filtor Matorial: - 
32-42 S i l i c a  S: 

Surtaco C r S  7y 
l o r e h o l o  
1 i a m  0 tor: 

7 . 5 "  

1 

2 1 . 4  

1 
h 

f I I 

B o r o h  
T o t a l  
(11.1 

01. 
Dopth 



W E L L  
COMPLETION 
INf 0 R M A T l O N  

L o c a t i o n  Rocky Flats Plant; Landfill Area W O l l  NO.  68-87 
C o o r d i n a t o r  E l o v a t l o n :  G r o u n d  S u r f a c o  5 9 6 8 . 4 8 '  
T o t a l  D e p t h :  W o l l  16.0' f o p  or c a r i n g  5970-31' 

F o r m a t l o n  o f  C o m p ~ o t i o n  Rocky Flats Alluvium 
~ 1 1 i n 9  ~ a t o r i a l  Sch 5 ,  Tvpe 316, TFJ Stainless 

Steel 
S c r o o n  Mator ia l  0.0 10" wire wrap, T$ pe 316, TFJ S u r f a c e  C a r i n g  Olamotor  
0.10 I n s t a l I o d D ~  1 Stainless SteelApprorod l)y 

fn8t8l lOd B y  J. Bacchus $It. Y i n a g o r  

B o r o h o l o  20.0' 

c a r i n g  ~ i a m 0 t . r  7 "  ID 
5" I D  

G o o l o g i r t  
CEARP Mu\rg.r 

C o m m o n t r  

Bring 

: 11.15' 



WELL  
COMPLETION 
I N F O R M A T I O N  

~ o c a t i o n  Rocky F lats  Plant; Landfill Area W O l l  NO. 70-87 * 
Coordinates N 39588.09 E 21098.79 Elovat ion:  Ground s u r t r c o  J966.30' 
T o t a l  D o p t h :  W o l l  16.5'  T o p  O f  C88 Ing  5968'35' 

17.0' B o r o h o l o  

F o r m a t i o n  o f  C o m p l o t i o n  

C a r i n g  M a t o r i r l  Sch 5 ,  Tvpe 316, TFJ Stainless C a r i n g  ~ i 8 m o t . r  3" ID 
Screon  Mater ia4  0.010" wire wrap, T pe 316, TFJ surraco c a r i n g  Dirrnoter  

In8t8 l lOd  By Sit. Managor 

Rocky Flats  Alluvium/ IJeather ed Arapahoe Formation 

Steel  5" ID 

GOOlOgi8t 
CEARP M 8 n q w  

C o m m o n t a  

Ground Surtacc 

7 

r-le n t o n i t e 

I Filtor Matorial:  - 
32-42 S i l i c a  Sz 

Fi l tor  P 8 C k  
13-80 ~ o n s t k  (11. i 



W E L L  
COMPLETION 
INFORMATION 

0 ~ o c a t i o n  Rocky Flats Plant; Landfill A r e a  W O l l  NO. 71-87 
Elovat ion:  Ground S u r l a c o  5 9 6 3 . 3 9 '  

l o p  o t  C a r i n g  5965.47' 

F o r m a t i o n  o f  Completion Rocky F l a t s  Al luvium 
C a r i n g  M a t o r i a l  Sch 5, Tvpe 316, TFJ Stainless 

Steel 
S e r o o n  M a t o r l r l  0.010" w i r e  wrap, T p e  316, TFJ S u r f a c o  C a r i n g  D lamotor  
D a t o  In r ta l10d  December 11, 1987 St'inless SteelApprovod aY 
I n r t a l l o d  B Y  J. Bacchus Sit. Managor 

caring o i a m o t e r  7" ID 
5" ID 

G o o l o g i r t  
CEARP M w \ . g n  

C o m m o n t r  

Ground Surfac i  

7 
S u r f a c o  S o a l  
Mat. ial: 

Portland Type I 
r.pmpnt 

Sur f  aco  
S e a l  2.0 ' . L e n g t h  (11. 

t 
B e n t o n i t o  

F i l tor  Mator ia l :  - 
32-42 S i l i c a  S; 

F i l t o r  Pack 
L o n s t h  (11. 

I 8 or 0 holo 
l i a rno  t or: 

7.5" 

bring 

13.85 O o p t h  ( I t . )  1 
I - T - I  

B a c k f i l l  M;tor1ak2 3/8" Volclay Bentonite Pellets 



W E L L  
COMPLETION 

t N F O R M A T l O N  

e L o c a t i o n  Rocks Flats Plant; L a n d f i l l  Area 
C o o r d i n r t o r  N 39459  - 1 2  E 20855 .24  

Tot81  Dopth: W e l l  7 - 0 '  
b o r o h o l a  15.0' 

Well N o .  - 
Elovrt ion:  Ground S u r t r c e  5 9 6 9  .11' 

f o p  o f  Car ing  597 1 .18 '  

Formrt lon  of  Complotion Rockv Flats  Alluvium 
C a r i n g  Mrtori8l Sch 5 .  Tvpe 3 1 6 ,  TFJ S t a i n l e s s  c a s i n g  ~ i r m 0 t . r  7" ID 
S c r o o n  MrtorlaJ 0.010" wire w r a p ,  T pe 3 1 6 ,  TFJ s u r t a c o  c a r i n g  Dirmotor 

Inr t r l lod  by R -  T r P a t  S l t o  Managor 

S t e e l  5" I D  
Date I n r t ~ I l o d D e c e m b e r  1 7 ,  1 9 8 7  Stginless SteelApprovOd BY 

Goologis t  
CEAAP Man- 

Commonta 

Ground Surt8cc 

S u r f r c o  S o r l  
Mat. 1.1: 

P o r t l a n d  Type I 

t 

Fi1t.f Matorial: - 
32-42 S i l i c a  S; 

B 8 t  k f  Ill L-S. 

S u r t r c .  c 

-t- 
I l o r e h o l o  

)iam 0 t o r :  

7 . 5 "  

I 
eon  Dopt 

I 

r r l n g  

3 .50 '  

hole 
I D o p t h  



W E L L  
COMPLETION 
JNFORMATJON 

QA BylDate .-m / 5  - -19-8 '3 
B10.6089 Lo c 8 t Ion 3 1  Area 

CO0rdlnat.r 1i 39332.69 E 19481.76 (p?Fp) Elovation: Ground Surface 5993.3 '  

Tota l  Dopth:  Wall 24-47 '  T o p  of Casing 

Wo l l  No.  

5995.35 ' 
Borohole 27 *5i) ' 

Formation of compl0tlon 
C 8 8 h 9  M8tOfi8l Schedule 40 Pvc c a r i n g  ~ i a m o t o r  4 1/2" O.D. - 

Scroon  ~ a t 0 r i . i  Schedule 40 10-slotted PVC 

Date I n a t a l l ~ d  05/18/1989 Approvod B y  U Y A : M & ,  
~ n s t a ~ ~ o d  BY ROT. Treat y Sit0 Ma'nagor 

Comments Set stainless steel centralizer frorn 22.93 '  to 24 .14 '  belov ground surface. 

Rocky Flats Alluvium and Landfill 

Surfaco Car ing  Diamotor 5 /8"  O-'. 

Goologis t 
CEARP M u u g . r  

3.3' Protective casing s t i  .ck up 

I lorohoh 
) Isnotor :  

7 1/4" 

Flltor Pack 

1 W o l l  t o t a l  

IT1 

3 1 



W E L L  
COMPLETION 
INFORMATION 

QA By/Date +L%L4J,A3/11/, '9//- //, - 2-f-r  
~ o c a t b o n  Rocgy Flats Plant; Landfill Area W o l l  No.  9 7 i l h l  PS 
COOrd~n8toa iq 39332.03 E 20202.58 (RFP) Elovation: Ground Surtace 5984.5'  

Tota l  OOpth: Wall 36-61 '  T O P  of  cas ing  5936.57' 

Form8tlon o f  C o m p ~ o t t o n  Weathered Clavstone 
C 8 S h Q  M 8 t O r h l  Schedule 40 PVC casing D18motOr 4 192" 0.D. 
Scroon M.t.r(at Schedule 40 10-slotted Pvc 

Inat8ll.d m y  S . P. Carpenter Sit. Managor 

Borohole 4 5 . 0 '  

Surtaeo Casing Dtamotor 5 j 3 "  O a D -  
Oat. t n 8 t 8 l h d  06901/?989 PL 

GOOIOgi81 
CEARP Y-r 

comments Unable to set an upper bentonite pellet seal due to colloidial mixture 
above sand pack; volclay grout was placed above sand pack. 
tic centralizer used.  [Jell vas constructed iii augers. 

2.07' Protective casinz stick up 

l o r o h o h  
)lam tor: 

11" I 

and slough 

th 



W E L L  
COMPLETION 
INFORMATION 

@ QA ByIDate eflmo/x / y-3 -p) 7 
Locatlon R cky F l a t s  P l a n t :  L a n d f i l l  A r e a  W o l l  No. UOfj289 _ _  
Coordin8t.s N 3 9 2 7 2 . 2 9  E 2 0 4 6 5 . 4 2  (RFP) Elevation: Ground Surface 5 9 7 7 . 5 9 '  
Total Depth: We11 4 3 - 0 5 '  TOP ot casing 5 9 7 9 . 4 9 '  

F o r m a t i  o n o f c om p I e t i 0 n We a t  h e r  e d C 1 a y  s t o n e  
Caring Yatorial S c h e d u l e  40 PVC Casing Diarnoter 4 1 / 2 "  O . D .  
Scroon M8t.riaJ Schedule  40 1 0 - s l o t t e d  PVC 

0.10 Instaflod 0 5 / 0 2 / 1 9 8 9  Approvod By 
In l ta lhd  By R*T. Treat 

Borohola 47 - 5 ' 

Surface Caring Dlamotor 8 518'' 0-D. 

Goologist 
CEARP M a n w r  

comm.ntr S e t  s t a i n l e s s  s teel  c e n t r a l i z e r  from 4 1 . 4 5 '  t o  4 2 . 6 5 '  below ground s u r f a c e .  

Ground Surface 

7 

r 

3 . 1 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  

h 

Bat  k f Ill 



W E L L  
COMPLETION 
INFORMATION 

W o l l  No. 520638 9 
Coordin8tos N 39566.50 E 20828.68 Elovation: Ground Surface 5969.7' 
Tot81 Depth: W e l l  14.74' l o p  of  ~ a s ~ n g  5971.56' 

Borohole 20 - 0 ' 
Form8tion o f  Completion 

casing ~ a t o r i a t  Schedule 40 PVC Casing D1amotOr 4 1/2" 0.D. 
Seroon  Yatoriat. Schedule 40 10-slotted PVC 
D8to In~ta l lo f l  05/22/1989 Approvod By / 2 Y A L G L . K W ~  
~nstal i .d  B Y  S.P. Carpenter sit.  hana9.r 

Rocky Flats Alluviun/Artifical Fill 

motor 8 5/8" 0.D. 

G O O t O Q l S t  
CEARP Muu~ar 

comm.nts Set stainless steel centralizer from 13.27' to 14.47' bel017 ground surface. 

(Ground Surfaca 

7 

I Flltor Y ~ t o r & l : -  

3.0' Protective casing stick up n 

loroholo 
1 Iamo t 0 I: 

14.74 !y!! Dopth  (ft.) 

Boroholo 
t o t a l  Dopth 



W E L L  
COMPLETION 
INFORMATION 

@ QA By/D.te 4- A - - 5- -@4  

Locatlon d c k v  Flats Plant: Landfill Area W ~ l l  NO- B206489 
Coordinator N 39445.20 E 20865.79 ( W P )  Elevation: Ground Surface 5 9 6 9 - 1 4 '  

Top o f  Car ing  5971.46' Total  Dopth:  W o l l  11.35' 

Fornat lon  of  Complotlon Rocky Flats Alluvium1 Weathered Sandstone 
Casing Matorial Schedule 40 PVC 1 ' Car ing ~ i a m o t e r  4 1 /2"  0 - D -  
Scr0.n ~ a t . r i a j  Schedule 40 10-slotted PVC 

Oat. I n r t a l l o ~  05/04/1989 Approvod B y  
In8tallod B y  R.T .  Treat 

Borohola 41-50 '  

Surfaco Car in  motor 8 518'' 0.D. 

Goologi r t  
CEARP M w r  

Commontr Ser: sta inless steel centralizer fron 9.55' to 11.05' below ground surface. 

Ground Surfact 

7 

B on t omit e 

Flltor k l 8 t O r h l :  - 
:6-40 Silica 

sand 

Backl l l l  

3.00' Protective casing stick-up 

loroholo  
)lam. t or: 

7 1/4" 



WELL 
COMPLETION 
INFORMATION 

/nAeaCkr;rlw / ~ - 1 0  -8 9 
Flats Plant; Landfill Area Wol l  No. I3206589 

Coordinates N 39475.67 Z 21023.37 ( W P )  Elovation: Ground Surface 5967.80' 
Top  of Caring 5969*72' Total Dopth: W e l l  36.24' 

Borohola 41-50' 
F or mat lo n of  c om p 10 t io n 

C8Sing Matorial Schedule 40 PVC casing ~ i a m o t o r  4 112'' 0-D. 
Scroon Ya10rl.J~ Schedule 40 10-slotted PVC Surfaco Carin .tor 3 518" 0 - D -  
0.10 Inatallod 05 /05 /  1989 Approvod By  
Installod BY R.T. Treat Site Managor 

-Weathered Sanusr one 

Goologirt 
CEAAP Managor 

Comments Set stainless steel centralizer from 34.62' to 35.82' below ground surface. 

01. 
Dopth 

Backfi l l  M a t o r l a i f  1/4" Volclav bentonite pellets 



WELL 
COMPLETION 
INFORMATJON 

QA BylDate 4 g-3 - 
Location g c k y  F l a t s  P l a n t ;  L a n d f i l l  A r e a  W o l l  No. I3206689 
Coordinat.8 N 39605.08 E 21263.69 (PSP) Eiovatlon: Ground Surface 5959.31 ' 
Tota l  Dopth: WolL 19.41' Top O f  CII lng  5961*20' 

Borohole 21 7 ' 
Formation or Compiotion -Weathered C l a y s t o n e  

Screon Ma1oria.t. S c h e d u l e  40 1 0 - s l o t t e d  PVC 
Carlng Matorla1 S c h e d u l e  40 PVC Car ing  Diarnoter 4 1/2" 0.D- 

Surface c a r i n g  Diamotor 8 518" 0.D. 

~ o m m m n t r  P l a c e d  s t a i n l e s s  steel  c e n t r a l i z e r  from 18.09' t o  19.29' below ground 
s u r f a c e .  

3.0' P r o t e c t i v e  c a s i n g  s t i c k - u p  n 



WELL 
COMPLETION 
INFORMATION 

QA BylD8te 4 4  /5=2 4-84 @ Lotat lon  R*s%anduArea W e l l  No.  ~ 7 0 6 7 8 9  
Coordlnatos N 39836.16 E 21064.34 ( W P )  Eiovation: Ground Surt8ce 5927.9 
Tota l  Dopth :  W e l l  2 0 * 5 2 '  T O P  of  Casing 5930.19' 

B o r ~ h o l e  30.0' 
F o r n  8 t lo n o f C om p Io t io n 

C a S h Q  N8tOflal Schedule 40 pvc Casing DiamotOr 4 1/2" 0.D. 
Scroon Yatorlai. Schedule 40 10-slotted PVC Surtato  Casin m o t o r 3  518" O.D. 
Dato Inatalioqj 05/23/1989 Approvod By Amm 
Instal iod e y  Sap- Carpenter Sit. Managor 

Weathered C lays tone 

Goologist 
CEARP M u u g . r  

comments  Set stainless steel centralizer from 19.01' to 2 0 . 2 4 '  below nround surface. 

Ground Surtae~ 

7 

Filtor Path 
L o r s t h  (11. 

3.0' Protective casing stick up n 
TOP o f  Casing 2 . 2 9 '  I 

Backtl l l  M8tOrl.i. .?144" Volclay bentonite pellets and slough 



WELL 
COMPLETION 
INFORMATION 

0 QA By/Dat /2--8-8 9 
L o  c a t Ion ckv Flats Plant: Landfill Area W o l l  No.  B206889 
CoordInat.8 N 39838.69 E 21684.46  (RFP) Elovation: Ground Surface 5 9 1 7 . 0 9 '  
Tota l  Dopth:  W e l l  18.2 '  Top O f  Ca8ing 5 9 1 9 * 1 5 '  

Botohola 1 9 . 5 '  
Formation o f  Cornplotion Weathered Claystone 
Casing Matorial Schedule 4 0  PVC Casing Diamotor 4 112" 0.D- 
Seroon  MatorlaJ. Schedule 40 10-slotted PVC 

oat.  instai iod 0 4 / 2 7 / 1 9 8 9  Approvod By 5 ? l . . & & h 7 t ~  1 
InSt8ll.d B y  E - l f .  Hill 5110 Minagor  

Surfaco  Casing Diamotor 5/8"  O S D *  

Goologist 
CEARP Managor 

Comments Placed stainless steel centralizer from 1 6 . 7 5 '  to 13.0' belov ground 
surface. 

Ground Surfae 

111111'11 
Surfaeo SoaI  
Y at or la I: 

Volclay grout 

Surfaeo - 
Flltor Pach 
Lomgth (11. 

7- 

Bac  kflll 
1 1 L o n g t h  (11. 

3 . 0 '  Protective casing stick-up n 

Surfaco Caslng y 
loroholo 
b iam t r: 

7 114" 

I I 
op of  Seroon Dopt]: 8 . 0 '  



WELL 
COMPLETION 
INFORMATION 

QA By/D8te &-a Y -F7 
Location KocVkv Flats Plant: Land Fill Area W e l l  No. B206989 , 

C0ordjfiat.r N 40160.69 E 21739.67 ( W P )  Elevation: Ground Surface 5 8 8 2 - 4 2 '  
Total Dopth: W ~ l l  77*5' 

Boroholo 2 3 . 6 '  
Form a t lo n of  C o m p Io t io n 

Carlng uatorial  Schedule 40 PVC Caring Diameter 4 1/2" 0.D. 
Scroon YatOria.1. Schedule 40 10-slotted PVC .tor 8 5/8" 0.D. 
0.10 Installed 04/20/1989 Approvod B y  
InSt8ll.d By R.T. Treat Sit. Managor 

Weathered- C lavs t one 

Goologlst 
CEARP Managor 

~~~~~~t~ Set stainless steel centralizer from 21.10' to 22.30' below ground surface 

Ground Surtacc 

t 
I 

Volclay grout 
Surfaco 

1-1 B n t o a it 

3 . 0 '  Protective casing stick-up n 
Top of Caring 1 .90 '  1 

Surfaco Caring y 
Boroholo 
Dlamotor: 

7 l / 4 "  

Boro  holo 
to ta l  Dopth 



WELL 
COMPLETION 
INFORMATION 

W,/JA&/f/M/& 1 </-Sb - 87  
J , 

Locatbon Rorkv Flats P l a n t :  FL '11 Area Well No. B2QZ089 
Coord(n.tos 1g 4CllS.58 3 21741.54 (PLFP) Elovation: Ground Surface 5883.07' 

TOP or casing 58i34.95' Total  Dopth: WolL 54-0' -1 ,+  L A  
Q 

Borrhole 60.0' 

Formatlon o f  Cornplotion Unweathered Sandstone 
Ca8lng Yatorlai  Schedule 40 PVC C a r i n g  oiamotor 4 1/2" O.D. 
Scroon YatorlaJ. Schedule 40 10-slotted PVC Surtaco C a r i n  motor 8 5/8" 0.D. 

h8taI Iod  By  R - T *  Treat / sit.  ~ a n a g o r  

Commorta  Set s t a  inless s t e e l  centralizer fron 52.6' t o  53.8' belov firound surface 

Dato Inatallod 04/25/1989 Approvod By 7 Y L / & / m Y / / L  

GOoiOgl8t 
CEARP u r  

I srrraca s0.1 
Y to  ria I: 

3 . 0 '  Protective casing stick-up 

B 8 c k fill M a t 0 r I a I/ loU ah 



2.7' Protective casing stick up r l  

Back ,,,, ~ a t o r ~ a ~ : J  Portland type 1 & I1 cenent t o  86.5'; 
114" Voiclay bentonite pellets 86.5' to 77.85' 
16-40 Silica sand from 77.85' t o  well l i d  



WELL 
COMPLETION 
INFORMATION 

QA ByID8te /%-ati-n 
Location 64Ock~ Flats Plant; Landfill Area Wol l  No. B207289 
COOrdin.t.8 N 4 0 2 8 4 . 5 3  E 21264 .93  (RFP) Elovation: Ground Surface 5948 .27 '  
Total  Depth: WolL 1 5 - 8 9 '  t o p  01 casing 5950.49'  

Formation of  Compfot~on Weathered Claystone. - _ _ _  
B o r o h o l e  19.5 

Caslng Mat0ri.i Schedule 40 PVC casing Diamotor 4 1/2"  O.D. 
Scroon M a t ~ r l a J ~  Schedule 40 10-slotted PVC Surfaco Casin 

Dato inrtaiiod 0 4 / 2 8 / 1 9 8 9  Approvod By 
In8tallod B Y  E.M. Hill 

c~~~~~~~ Placed stainless steel centralizer from 14 .36 '  to 15 .56 '  below ground 

Goologist 
CEAAP M a n w p r  

surface 

Ground Surf8cc 

7 

16-40 Silica 
sand' 

Filtor Pack 
Lolreth (11.1 

Bae k f 111 (31 Longth (11.1 

B a c k t i l l  

3.0' Protective casing stick-up 

~ ~ t ~ ~ i ~ l : ~  114'' Volclay bentonite pellets and slough 
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APPENDIX G 

Present Landfill Groundwater Quality 

Data Exceeding Background -- 

Uppermost Flow System 
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APPENDIX H 

Summary of Phase I1 

Geologic Characterization Data Acquisition Work Plan, 

March 1991 



The following summary of borehole drilling and data acquisition activities is based on 
information presented in the Phase I1 Geologic Characterization Data Acquisition Work 
Plan, March 1991. 

* 
Task 4 of the Work Plan is a multifunctional task involving borehole drilling, data 
acquisition, borehole plugging and/or well installation. Sixty-five boreholes are planned to 
be drilled to an approximate depth of 160 feet. The two boreholes planned in the vicinity 
of Operable Unit No. 7 are shown in Figure H-1. All boreholes will be continuously cored 
from the ground surface to total depth. 

A full suite of geophysical logs will be run in each borehole. The logging suite will include: 

Temperature; 
Fluid Resistivity; 
Caliper; 
Spontaneous Potential; 
16-inch Normal Resistivity; 
64-inch Normal Resistivity; 
Natural Gamma Ray; 
Neutron; 

(9) Gamma-gamma Density; and 
(10) Sonic log (Delta-T only). 

Following geophysical logging, up to 100 packer tests will be performed in the boreholes to 
estimate the hydraulic conductivity of selected subsurface zones. 



Figure H-1 

Map Showing Locations of 

Selected Boreholes to be Drilled 

under the Phase I1 

Geologic Characterization Data Acquisition Program 

(not yet created) 
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